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Introduction
In the Netherlands 1 out of 9 persons (1.95 million in total) has a rheumatic or musculoskeletal 
disease (RMD) such as osteoarthritis (OA) or rheumatoid arthritis (RA)1. Because of the aging 
population it is expected that in the Netherlands the prevalence of OA will increase with 92% 
from 1.2 million in 2015 to 2.3 million in 2040, becoming the most common chronic condition in 
the Dutch population (Figure 1)2. Globally hip and knee OA is ranked as 11th highest contributor 
to disability, whereas RA is ranked 42nd3,4.
In the Dutch healthcare system General Practitioners (GPs) play a fundamental role as 
‘gatekeepers’ in primary care; their central role is in favour of continuity of care5. GPs are 
the first physicians to be contacted when patients experience health problems. They are 
usually responsible for making the first diagnosis, based on an evaluation of the medical 
and psychosocial aspects of the symptoms. Moreover, they may start initial treatment and 
coordinate treatments in primary care. Although primary care healthcare professionals 
like physiotherapists and dieticians can be directly accessed, GPs have an important role 
in advising patients about referrals to these healthcare professionals. In the Netherlands 
medical specialists in secondary care can only be consulted after referral of a GP. 
 
For patients with RA the core element of their treatment takes place in secondary care under 
the overall guidance of a rheumatologist, as second-line medication is the core element of 
treatment in RA. In addition, as outlined in the Dutch guideline for the management of 
RA a specialized hospital-based nurse has a role in education and enhancement of self-
management6. For hip and knee OA, there are multiple effective non-surgical and surgical 
treatments available, delivered both in primary and secondary care. Treatment focusses 
primarily on reducing symptoms such as pain and functional limitations, reducing risk factors 
(e.g. overweight) for the progression of joint damage, and increasing coping skills to face disease 
consequences in daily life7-9. Once non-surgical treatment options have been adequately tried 
and failed, a total joint replacement (TJR) is a cost-effective treatment option10. However, 
TJR does not result in improvements for all patients11,12 and the lifespan of a prosthesis is not 
indefinitely11,13. Therefore, treating patients with OA timely by means of lifestyle modifications 
(i.e. weight loss and physical activity) and conservative treatment options (e.g. education, 
physiotherapy and pharmacological treatment) is considered important14. These conservative 
treatment options can all be coordinated in primary care. National guidelines provide 
recommendations for GPs and physiotherapists on patient education, physical activity and 
weight loss as well as the course of the condition15,16. This structure of organization of care for 
patients with RMDs (including pharmacological, surgical and allied health care) makes it clear 
that most patients have contacts with a variety of healthcare professionals during the course 
of their condition. 
Over the past decades healthcare has changed towards a less directive and more collaborative 
approach between healthcare professionals and patients, with patients wanting and expecting 
to take an active role in managing their own disease and treatment17. Consequently, people 
with RMDs need a sufficient body of knowledge, skills, attitudes and coping abilities. This can 
be accomplished through patient education17-19. Patient education comprises all educational 
activities provided for patients, including aspects of therapeutic education, health education 
and health promotion and can be considered a first step on the way to self-management 
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(Textbox)20. Patient education is therefore an important part of disease management of most 
RMDs and is recommended as core treatment in OA and RA8,9,21,22.
 
The overall aim of this thesis is to get insight in how patient education can be best delivered 
to patients with RMDs, in particular to those with hip and knee OA or RA, by identifying their 
informational needs and exploring the use and effect of educational interventions provided 
through different sources. 
Figure 1. Trend scenario for most common diseases in 2040 in the Netherlands2
General introductionGeneral introduction
Patient education
Patient education is considered a core treatment in OA and RA from an early stage on7,8,20,22. 
Not only because it empowers patients and supports their autonomy, it is also defined by 
law that every patient has the right to be informed about their medical condition and its 
treatment24. Patient education supports patients with respect to adequate self-management, 
which is defined as ‘the individual’s ability to manage the symptoms, treatment, physical and 
psychosocial consequences and lifestyle changes inherent in living with a chronic condition’25. 
Self-management comprises several elements, i.e. problem solving, decision making based on 
appropriate information, resource utilization to obtain information and support, collaborative 
patient/provider relationships and action taking, which can be addressed in self-management 
interventions26. 
According to the National Health Services (NHS, United Kingdom) model of care for empowering 
and enabling individuals with chronic conditions to take an active role in their own disease 
management27, elements of self-management interventions can be offered with increased 
intensity depending on need and requirements of patients in different circumstances. As 
shown in Figure 2 more complex interventions require more professional support27. More 
complex interventions, with aspects of self-management or aspects of cognitive behavioural 
therapy, are likely to be more effective in supporting self-care and establishing behavioural 
change27,28. Self-management education complements, rather than substitues for, traditional 
patient education19. Moreover, there is a self-evident relationship between intensity of the 
intervention and cost, which supports the thought that less complex interventions, i.e. patient 
education should be offered first. Therefore, patient education is considered a key element in 
supporting self-management. 
Figure 2. Adjusted NHS model of care for empowering and enabling individuals to take control of long-
term conditions (source: Department of Health, ©Crown Copyright 2006)27.
The importance of patient education more specifically in the OA context with regard to two 
aspects (the active patient role and decision making) is further illustrated below. 
Active patient role
Patients are expected to take an active role in their own care process as in everyday life they 
typically have to deal with the consequences of their disease in the absence of a healthcare 
(Therapeutic) patient education as defined by the World Health Organisation:
“Therapeutic patient education should enable patients to gain and maintain abilities that 
allow them an optimal management of life with their disease. Therapeutic patient education 
is, therefore, a continuous process, integrated in health care. It is patient-centred; it includes 
organized awareness, information, self-care learning and psychosocial support activities, 
regarding disease, prescribed treatments, care, hospital and other health care settings, 
organizational information, health and illness behaviour. Its aim is to help patients and their 
families to understand the disease and the treatment, cooperate with healthcare providers, 
manage their own health and maintain and/or improve their quality of life.”23
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provider. Providing disease and treatment relevant information to patients helps them 
to become actively involved in their own care process29. The delivery of interventions that 
improve patients’ knowledge on OA and enhance self-management, tailored to the individual 
needs of the patient is therefore encouraged in current models of care30,31. However, a recent 
Cochrane review on the effect of educational self-management programs showed that 
evidence for improving pain, functioning, self-management skills, or quality of life in OA is 
at best small32. All interventions of included studies were considered to have an element of 
self-management. However, heterogeneity of the interventions was high, considering the 
variety of combinations with other interventions (e.g. exercise program), differences in mode 
(individual or group), supervision (healthcare professionals or trained facilitators), delivery 
method (face-to-face, telephone, Internet) and duration, possibly explaining the finding of 
small effects. 
Another explanation for the small effects found is the variety of outcome measures used 
across studies and the possible mismatch with the aim of the intervention33. Most included 
studies used pain and functioning as outcome measure. It is questionable if those measures 
are the most suitable outcome measures if the aim of educational self-management programs 
is to change behaviour (e.g. increase in physical activity, changes in health care utilization, 
asking for social support, engage in social activities, etc.). Outcome measures that cover self-
management skills like the Patient Activity Measure (PAM-13) have not been widely used 
yet and should be explored. Moreover, evaluation of patient educational self-management 
programs using outcomes matching the aim of the intervention is needed. 
Decision making
In current patient-centred care, patients are expected to play an active role in deciding 
together with their healthcare professional what the best care will be17. In order to actively 
participate in making treatment decisions patients need information on the options they 
have. A review of Smith et al. (2014) showed that attitudes of OA patients regarding the efficacy 
of conservative treatment options are often negative, and that patients tend to prefer surgical 
treatment34. The trivialization of OA being a condition of normal ageing, and the perception 
that treatment options are limited, are misconceptions that are thought to contribute to 
patients not choosing recommended treatment options31,34. Because beliefs about treatments 
are related to intended treatment choices35, it is important to help patients form realistic 
expectations and make them aware of benefits and possible disadvantages of treatment 
options to make a well informed decision. 
Aligning education to educational needs
Despite the recommendations for patient education from an early stage on and throughout 
the course of the disease, patients with OA and RA have high needs and expectations for 
information on disease and medical care36-39. In order to be effective, patient education must 
be provided not only on what healthcare professionals think patients need to know40, but 
also modified to patient’s needs38,39. In a recent review by Chou et al (2017) three main areas of 
perceived health information needs for OA were identified: 1) the need for health information 
content, 2) the desire for clear communication of health information, and 3) the need to obtain 
health information from a variety of sources38. 
Information content
Research has identified gaps in content of information regarding diagnosis, prognosis and 
management options for OA38. Based on international recommendations OA professionals 
have identified key messages about OA that can be used in educational materials to ensure 
patients are educated about the most important aspects of OA and its management40. 
However, these messages as well as most recommendations for information content are 
determined from the perspective of healthcare professionals and researchers. There may 
be differences between what patients and healthcare professionals consider important41-43. 
Moreover, patients’ preferences for information may go beyond information that is based on 
guidelines. As preferences and needs of the patient are an important aspect of their treatment 
choices44, it is important to identify if patients’ informational needs go beyond guideline 
recommendations and if there are differences between what patients consider important and 
what healthcare professionals think patients consider important.
Clear and consistent information
As patients have to deal with a number of informational sources, like healthcare providers, 
health-related websites, their social environment and informational leaflets, chances are 
high they encounter conflicting information38,45,46. Receiving conflicting information has been 
associated with unfavourable outcomes such as non-adherence to medication46. Moreover, 
it can be experienced as incompetence of healthcare professionals, resulting in not acting 
upon advice giving by the healthcare professional46. Furthermore, in OA many terms used are 
often misunderstood by patients47. For instance, the term “wear and tear” is being linked to 
normal ageing, and reinforces the thought that nothing can be done48. Guidelines state that 
healthcare professionals should counter these misunderstandings49. That may not always be 
easy however, as healthcare professionals not always believe in recommended treatments 
themselves50,51. Providing clear and consistent information, optimized from a joint perspective 
of healthcare disciplines may improve patient knowledge on OA and its treatment, but may 
also optimize efficient information delivery38. 
Information from multiple sources
Educational interventions with similar content can be provided through a variety of sources, 
e.g. on paper, face-to-face or online. Research shows that patients have the desire to obtain 
information from a variety of sources in order to complement information to their individual 
situation38. However, preferences may vary with regard to mode of delivery38,39. 
Written information is highly rated by patients with RMDs as it provides the option to refer 
back and strengthen understanding39. Previous studies have shown that written educational 
material is beneficial in various chronic conditions like low back pain and diabetes to improve 
knowledge and illness perceptions52,53. Moreover, written information in form of interactive 
patient care booklets can assist patients with chronic conditions to get informed about their 
disease and treatment options, to monitor their symptoms and prepare consultations 54,55. They 
have shown to improve knowledge and treatment beliefs in OA and RA patients56-58. Despite 
positive effects of the use of care booklets, use itself is often not very high59-61. Strategies to 
disseminate written information to patients therefore need to be further explored to optimize 
use and target sub-groups.
General introductionGeneral introduction
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Face-to-face educational interventions offer the benefit for patients to have direct interaction 
with healthcare professionals for advice and responses to their questions. Additionally, when 
provided in groups, interaction between patients has the major benefit of sharing ideas and 
learning from others39. Providing an educational intervention with consistent information 
supervised and provided by multiple disciplines guarantees better support to patients. 
With the development of online resources new possibilities for patient education arise with 
major advantages. Information can be accessed by patients whenever, wherever they want, 
without the need to visit a healthcare professional, therefore having the potential to be 
cost-effective, time-saving and breaking down barriers. Online applications have shown to 
support the communication between patients and healthcare providers and seem effective at 
providing information, enhancing information exchange, and promoting self-management62,63. 
Evidence for the use of eHealth smartphone applications is starting to emerge in various 
chronic conditions64, including rheumatic diseases65. However, research on the development 
and evaluation of such applications is still in early stages65. There is some recognition that 
uptake and use of eHealth applications can be influenced by user characteristics64. Moreover, 
eHealth interventions can also have their downsides; low usability of technologies or limited 
access to these technologies can result in patients getting unmotivated and not using the 
intervention66. Evaluating usability, how applications are used and by whom can therefore be 
important for implementation and further optimization of developed eHealth interventions64. 
Outline of this thesis
In order to improve education for patients with OA and RA the main objective of this thesis is to 
identify informational needs as starting point for the development of educational tools and to 
explore the use and effect of educational interventions disseminated through various sources. 
The content of the chapters in this thesis is outlined below.
Chapter 2 describes informational needs of patients with hip and knee OA that go beyond 
general guideline recommendations (based on information provided on Thuisarts.nl), in 
the form of most important frequently asked questions (FAQs). Differences between what 
patients consider important and what healthcare professionals think patients consider to be 
important are also described.
The identified FAQs were answered by health care providers from multiple disciplines involved 
in OA care and subsequently included in a multidisciplinary educational program delivered 
in the region of Nijmegen, the Netherlands. We describe the evaluation of this educational 
program and its preliminary effects on healthcare utilization in Chapter 3.
In Chapter 4 the results of a randomized controlled trial to evaluate the effect of an educational 
eHealth tool for patients with hip and knee OA to prepare a consultation with an orthopaedic 
surgeon on their experience with the consultation are presented. The use and usability of this 
application and factors related to its use are described in Chapter 5. 
In the randomized controlled trial described in Chapter 6 we evaluate two distribution 
strategies of a care booklet for patients with RA on actual use of the care booklet. Differences 
between users and non-users are also explored. 
Finally, in Chapter 7 the results of this thesis are summarized and discussed, and implications 
for clinical practice and future research are given. 
General introductionGeneral introduction
11
1716 General introductionGeneral introduction
Reference List
1.  Sloot R, Flinterman L, Heins M, Lafeber M, Boeije H, Poos R et al. [Reumatische aandoeningen in Nederland; 
ervaringen en kerngetallen]. 1-11-2016. NIVEL. 
2.  National Institute for Public Health and the Environment. Public Health Foresight Study 2018. A healthy 
prospect. Synthesis.  2018. 
3.  Cross M, Smith E, Hoy D, Nolte S, Ackerman I, Fransen M et al.: The global burden of hip and knee 
osteoarthritis: estimates from the global burden of disease 2010 study. Ann Rheum Dis 2014, 73: 1323-1330.
4.  Cross M, Smith E, Hoy D, Carmona L, Wolfe F, Vos T et al.: The global burden of rheumatoid arthritis: 
estimates from the global burden of disease 2010 study. Ann Rheum Dis 2014, 73: 1316-1322.
5.  Brink-Muinen A, Verhaak PF, Bensing JM, Bahrs O, Deveugele M, Gask L et al.: Communication in general 
practice: differences between European countries. Fam Pract 2003, 20: 478-485.
6.  Schipper LG, Hoekstra M, Vliet Vlieland TP, Jansen TL, Lems WF, van RP: [Practice guideline 'Diagnosis and 
treatment of rheumatoid arthritis']. Ned Tijdschr Geneeskd 2009, 153: A944.
7.  Zhang W, Nuki G, Moskowitz RW, Abramson S, Altman RD, Arden NK et al.: OARSI recommendations for the 
management of hip and knee osteoarthritis: part III: Changes in evidence following systematic cumulative 
update of research published through January 2009. Osteoarthritis Cartilage 2010, 18: 476-499.
8.  Fernandes L, Hagen KB, Bijlsma JW, Andreassen O, Christensen P, Conaghan PG et al.: EULAR 
recommendations for the non-pharmacological core management of hip and knee osteoarthritis. Ann 
Rheum Dis 2013, 72: 1125-1135.
9.  Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G, McGowan J et al.: American College of 
Rheumatology 2012 recommendations for the use of nonpharmacologic and pharmacologic therapies in 
osteoarthritis of the hand, hip, and knee. Arthritis Care Res (Hoboken ) 2012, 64: 465-474.
10.  Ferket BS, Feldman Z, Zhou J, Oei EH, Bierma-Zeinstra SM, Mazumdar M: Impact of total knee replacement 
practice: cost effectiveness analysis of data from the Osteoarthritis Initiative. BMJ 2017, 356: j1131.
11.  Bayliss LE, Culliford D, Monk AP, Glyn-Jones S, Prieto-Alhambra D, Judge A et al.: The effect of patient age 
at intervention on risk of implant revision after total replacement of the hip or knee: a population-based 
cohort study. Lancet 2017, 389: 1424-1430.
12.  Beswick AD, Wylde V, Gooberman-Hill R, Blom A, Dieppe P: What proportion of patients report long-term 
pain after total hip or knee replacement for osteoarthritis? A systematic review of prospective studies in 
unselected patients. BMJ Open 2012, 2: e000435.
13.  Gademan MG, Hofstede SN, Vliet Vlieland TP, Nelissen RG, Marang-van de Mheen PJ: Indication criteria 
for total hip or knee arthroplasty in osteoarthritis: a state-of-the-science overview. BMC Musculoskelet 
Disord 2016, 17: 463.
14.  Glyn-Jones S, Palmer AJ, Agricola R, Price AJ, Vincent TL, Weinans H et al.: Osteoarthritis. Lancet 2015, 386: 
376-387.
15.  Belo JN, ierma-Zeinstra SMA, aaijmakers AJ, an der Wissel F, pstelten W: NHG-Standaard Niet-
traumatische knieproblemen bij volwassenen. Huisarts Wet 2008, 51: 229-240.
16.  Kampshoff CS, Peter WFH, Van Doormaal MCM, Knoop J, Meerhoff GA, Vliet Vlieland TPM: KNGF-
richtlijn Artrose heup-knie. Conservatieve, pre- en postoperatieve behandeling. Koninklijk Nederlands 
Genootschap voor Fysiotherapie (KNGF) 2018.
17.  Voshaar MJ, Nota I, van de Laar MA, van den Bemt BJ: Patient-centred care in established rheumatoid 
arthritis. Best Pract Res Clin Rheumatol 2015, 29: 643-663.
18.  Lorig K: Patient-Centered Care: Depends on the Point of View. Health Educ Behav 2012, 39: 523-525.
19.  Bodenheimer T, Lorig K, Holman H, Grumbach K: Patient self-management of chronic disease in primary 
care. JAMA 2002, 288: 2469-2475.
20.  Zangi HA, Ndosi M, Adams J, Andersen L, Bode C, Bostrom C et al.: EULAR recommendations for patient 
education for people with inflammatory arthritis. Ann Rheum Dis 2015, 74: 954-962.
21.  Zhang W, Moskowitz RW, Nuki G, Abramson S, Altman RD, Arden N et al.: OARSI recommendations for the 
management of hip and knee osteoarthritis, Part II: OARSI evidence-based, expert consensus guidelines. 
Osteoarthritis Cartilage 2008, 16: 137-162.
22.  Combe B, Landewe R, Daien CI, Hua C, Aletaha D, Alvaro-Gracia JM et al.: 2016 update of the EULAR 
recommendations for the management of early arthritis. Ann Rheum Dis 2017, 76: 948-959.
23.  Assal J-P, et al., WHO Working Group therapeuticpatient education. Continuing education programmes 
for healthcare providers in the field of prevention of chronic diseases.  1998. Copenhagen, Denmark, WHO-
Euro. 
24.  Giard RW: [Evaluation of the Dutch Medical Treatment Act, five years after implementation: subjective and 
poorly substantiated]. Ned Tijdschr Geneeskd 2001, 145: 512-515.
25.  Barlow J, Wright C, Sheasby J, Turner A, Hainsworth J: Self-management approaches for people with 
chronic conditions: a review. Patient Educ Couns 2002, 48: 177-187.
26.  Lorig KR, Holman H: Self-management education: history, definition, outcomes, and mechanisms. Ann 
Behav Med 2003, 26: 1-7.
27.  Greaves CJ, Campbell JL: Supporting self-care in general practice. Br J Gen Pract 2007, 57: 814-821.
28.  Zhang L, Fu T, Zhang Q, Yin R, Zhu L, He Y et al.: Effects of psychological interventions for patients with 
osteoarthritis: a systematic review and meta-analysis. Psychol Health Med 2018, 23: 1-17.
29.  Novak M, Costantini L, Schneider S, Beanlands H: Approaches to self-management in chronic illness. Semin 
Dial 2013, 26: 188-194.
30.  Allen KD, Choong PF, Davis AM, Dowsey MM, Dziedzic KS, Emery C et al.: Osteoarthritis: Models for 
appropriate care across the disease continuum. Best Pract Res Clin Rheumatol 2016, 30: 503-535.
31.  Hunter DJ, Bowden JL: Therapy: Are you managing osteoarthritis appropriately? Nat Rev Rheumatol 2017, 
13: 703-704.
32.  Kroon FP, van der Burg LR, Buchbinder R, Osborne RH, Johnston RV, Pitt V: Self-management education 
programmes for osteoarthritis. Cochrane Database Syst Rev 2014, CD008963.
33.  Nolte S, Osborne RH: A systematic review of outcomes of chronic disease self-management interventions. 
Qual Life Res 2013, 22: 1805-1816.
34.  Smith TO, Purdy R, Lister S, Salter C, Fleetcroft R, Conaghan PG: Attitudes of people with osteoarthritis 
towards their conservative management: a systematic review and meta-ethnography. Rheumatol Int 
2014, 34: 299-313.
35.  Selten EM, Geenen R, Schers HJ, van den Hoogen FH, van der Meulen - Dilling RG, van der Laan WH et al.: 
Treatment beliefs underlying intended treatment choices in knee and hip osteoarthritis. International 
Journal of Behavioral Medicine, in press.
36.  Meesters JJ, Vliet Vlieland TP, Hill J, Ndosi ME: Measuring educational needs among patients with 
rheumatoid arthritis using the Dutch version of the Educational Needs Assessment Tool (DENAT). Clin 
Rheumatol 2009, 28: 1073-1077.
37.  Pellinen T, Villberg J, Raappana M, Leino-Kilpi H, Kettunen T: Knowledge expectations of recently 
diagnosed patients with knee osteoarthritis. J Adv Nurs 2016, 72: 2857-2868.
38.  Chou L, Ellis L, Papandony M, Seneviwickrama KLMD, Cicuttini FM, Sullivan K et al.: Patients' perceived 
needs of osteoarthritis health information: A systematic scoping review. PLoS One 2018, 13: e0195489.
39.  Connelly K, Segan J, Lu A, Saini M, Cicuttini FM, Chou L et al.: Patients' perceived health information needs 
in inflammatory arthritis: A systematic review. Semin Arthritis Rheum 2018.
40.  French SD, Bennell KL, Nicolson PJ, Hodges PW, Dobson FL, Hinman RS: What do people with knee or hip 
osteoarthritis need to know? An international consensus list of essential statements for osteoarthritis. 
Arthritis Care Res (Hoboken ) 2015, 67: 809-816.
11
1918 General introductionGeneral introduction
41.  Hewlett SA: Patients and clinicians have different perspectives on outcomes in arthritis. J Rheumatol 2003, 
30: 877-879.
42.  Kwoh CK, Ibrahim SA: Rheumatology patient and physician concordance with respect to important health 
and symptom status outcomes. Arthritis Rheum 2001, 45: 372-377.
43.  Porcheret M, Grime J, Main C, Dziedzic K: Developing a model osteoarthritis consultation: a Delphi 
consensus exercise. BMC Musculoskelet Disord 2013, 14: 25.
44.  Montori VM, Brito JP, Murad MH: The optimal practice of evidence-based medicine: incorporating patient 
preferences in practice guidelines. JAMA 2013, 310: 2503-2504.
45.  Carpenter DM, DeVellis RF, Fisher EB, DeVellis BM, Hogan SL, Jordan JM: The effect of conflicting medication 
information and physician support on medication adherence for chronically ill patients. Patient Educ 
Couns 2010, 81: 169-176.
46.  Carpenter DM, Geryk LL, Chen AT, Nagler RH, Dieckmann NF, Han PK: Conflicting health information: a 
critical research need. Health Expect 2016, 19: 1173-1182.
47.  Barker KL, Reid M, Minns Lowe CJ: What does the language we use about arthritis mean to people who 
have osteoarthritis? A qualitative study. Disabil Rehabil 2014, 36: 367-372.
48.  Jinks C, Ong BN, Richardson J: A mixed methods study to investigate needs assessment for knee pain and 
disability: population and individual perspectives. BMC Musculoskelet Disord 2007, 8: 59.
49.  National Clinical Guideline Centre. Osteoarthritis. Care and management in older adults.  2014.  National 
Institute for Health and Care Excellence. 25-7-2017. 
50.  Egerton T, Diamond LE, Buchbinder R, Bennell KL, Slade SC: A systematic review and evidence synthesis 
of qualitative studies to identify primary care clinicians' barriers and enablers to the management of 
osteoarthritis. Osteoarthritis Cartilage 2017, 25: 625-638.
51.  Selten EMH, Vriezekolk JE, Nijhof MW, Schers HJ, van der Meulen-Dilling RG, van der Laan WH et al.: 
Barriers Impeding the Use of Non-pharmacological, Non-surgical Care in Hip and Knee Osteoarthritis: The 
Views of General Practitioners, Physical Therapists, and Medical Specialists. J Clin Rheumatol 2017, 23: 405-
410.
52.  Burton AK, Waddell G, Tillotson KM, Summerton N: Information and advice to patients with back pain can 
have a positive effect. A randomized controlled trial of a novel educational booklet in primary care. Spine 
(Phila Pa 1976 ) 1999, 24: 2484-2491.
53.  Dijkstra R, Braspenning J, Grol R: Implementing diabetes passports to focus practice reorganization on 
improving diabetes care. Int J Qual Health Care 2008, 20: 72-77.
54.  Cuperus N, Smink AJ, Bierma-Zeinstra SM, Dekker J, Schers HJ, de BF et al.: Patient reported barriers and 
facilitators to using a self-management booklet for hip and knee osteoarthritis in primary care: results of a 
qualitative interview study. BMC Fam Pract 2013, 14: 181.
55.  Williams NH, Amoakwa E, Burton K, Hendry M, Lewis R, Jones J et al.: The Hip and Knee Book: developing an 
active management booklet for hip and knee osteoarthritis. Br J Gen Pract 2010, 60: 64-82.
56.  Walker D, Adebajo A, Heslop P, Hill J, Firth J, Bishop P et al.: Patient education in rheumatoid arthritis: the 
effectiveness of the ARC booklet and the mind map. Rheumatology (Oxford) 2007, 46: 1593-1596.
57.  Hill J, Bird H: The development and evaluation of a drug information leaflet for patients with rheumatoid 
arthritis. Rheumatology (Oxford) 2003, 42: 66-70.
58.  Williams NH, Amoakwa E, Belcher J, Edwards RT, Hassani H, Hendry M et al.: Activity Increase Despite 
Arthritis (AIDA): phase II randomised controlled trial of an active management booklet for hip and knee 
osteoarthritis in primary care. Br J Gen Pract 2011, 61: e452-e458.
59.  Dijkstra RF, Braspenning JC, Huijsmans Z, Akkermans RP, van BE, ten HP et al.: Introduction of diabetes 
passports involving both patients and professionals to improve hospital outpatient diabetes care. 
Diabetes Res Clin Pract 2005, 68: 126-134.
60.  Warner JP, King M, Blizard R, McClenahan Z, Tang S: Patient-held shared care records for individuals with 
mental illness. Randomised controlled evaluation. Br J Psychiatry 2000, 177: 319-324.
61.  Watkins CJ, Papacosta AO, Chinn S, Martin J: A randomized controlled trial of an information booklet for 
hypertensive patients in general practice. J R Coll Gen Pract 1987, 37: 548-550.
62.  Demiris G, Afrin LB, Speedie S, Courtney KL, Sondhi M, Vimarlund V et al.: Patient-centered applications: 
use of information technology to promote disease management and wellness. A white paper by the AMIA 
knowledge in motion working group. J Am Med Inform Assoc 2008, 15: 8-13.
63.  Bolle S, van Weert JC, Daams JG, Loos EF, de Haes HC, Smets EM: Online Health Information Tool 
Effectiveness for Older Patients: A Systematic Review of the Literature. J Health Commun 2015, 20: 1067-
1083.
64.  Hamine S, Gerth-Guyette E, Faulx D, Green BB, Ginsburg AS: Impact of mHealth chronic disease 
management on treatment adherence and patient outcomes: a systematic review. J Med Internet Res 
2015, 17: e52.
65.  Azevedo AR, de Sousa HM, Monteiro JA, Lima AR: Future perspectives of Smartphone applications for 
rheumatic diseases self-management. Rheumatol Int 2015, 35: 419-431.
66.  Ossebaard H, de Bruin A, van Gemert-Pijnen J, Geertsma R. Risks related to the use of eHealth technologies. 
An exploratory study. RIVM Report 360127001/2012.  2012.  RIVM. 30-10-2018. 
11
2120
Chapter 2
The most important frequently 
asked questions of patients 
with hip or knee osteoarthritis: 
a best-worst scaling exercise
Aniek A.O.M. Claassen
Keetie C.A.L.C. Kremers–van de Hei
Frank H.J. van den Hoogen
Willemijn H. van der Laan
Wim H.C. Rijnen
Sander Koëter
Joris Botman
Vincent J.J.F. Busch
Henk J. Schers
Cornelia H.M. van den Ende
Arthritis Care Res (Hoboken). 2018 Jul 28. doi: 10.1002/acr.23719.
2322
Abstract
Objective
To collect and prioritize the frequently asked questions (FAQs) that patients with hip or knee 
osteoarthritis (OA) and health care professionals consider to be the most important; to identify 
informational needs that go beyond guideline recommendations.
Methods
FAQs were collected among health care professionals and from the arthritis helpline of 
the Dutch Arthritis Foundation. After deleting overlapping FAQs, the remaining FAQs were 
prioritized by patients and health care professionals using a maximum difference scaling 
method. A hierarchical Bayesian method was used to calculate relative importance scores. 
Differences between health care professionals and patients were analyzed using independent 
t-tests.
Results
A total of 28 health care professionals and the arthritis helpline provided 192 FAQs. After 
deleting overlapping FAQs, 60 FAQs were prioritized by 94 patients (57 [60.6%] women, mean 
age 67.3 years) and 122 health care professionals (67 [54.9%] women, mean age 45.7 years). 
The FAQ “What can I do myself to decrease symptoms and to prevent the OA from getting 
worse?” was prioritized as the most important by both patients and professionals. FAQs that 
were highly prioritized by patients but significantly different from professionals were more 
directed toward treatment options offered by health care professionals, whereas highly 
prioritized FAQs of professionals were more often focused on treatment options involving 
self-management.
Conclusion
The health care professionals’ perspective on informational needs differs from that of 
OA patients. These differences are important to address in order to achieve more active 
involvement of patients in their own treatment process.
Introduction 
Patient education is a cornerstone in the management of chronic conditions like osteoarthritis 
(OA)1. Providing relevant disease-related and self-management–related information helps 
patients become actively involved in their own care process2. Moreover, research has shown 
that the need for information among OA patients is high3–5. 
A number of informational sources, including health professionals such as general 
practitioners (GPs) and physiotherapists, health-related web sites, patient information 
leaflets, and family and friends, are available for patients. When patients obtain information 
from more than 1 source, they may encounter conflicting information4. Receiving conflicting 
information has been found to be associated with undesirable outcomes, such as reduced 
medication adherence in patients with vasculitis or arthritis and in pregnant women4–6. 
Moreover, receiving conflicting expert opinions may be perceived as incompetence of the 
experts, which in turn has been associated with lower intentions to pursue health behaviors 
that are known to be beneficial7.
National and international guidelines for hip or knee OA recommend the provision of accurate 
information about the condition and its management, to counter misunderstandings for 
all patients8–10. Despite these recommendations, patients indicate that they do not always 
receive the information they need to manage their disease adequately11. Barriers related to 
health care professionals can contribute to the lack of provision of consistent and sufficient 
information. In a systematic review, Egerton et al12 identified barriers for primary care health 
care professionals in providing the recommended management of OA to patients: OA was not 
always seen as a serious condition, but rather as a part of normal aging or as less important than 
other conditions; health care professionals felt underprepared, because of the lack of clarity 
and specificity of guidelines or because of their own lack of knowledge about OA treatments; 
personal beliefs about recommended treatments on effectiveness and patient adherence 
varied among health care professionals; and health care professionals were challenged by 
patients’ expectations that were other than their own views. These barriers underpin the 
importance of finding consensus among multiple health care professionals about the content 
and phrasing of information for OA patients and to formulate this information from a common 
perspective to make it consistent and clear for information transfer to the patient.
In a recent study, French et al13 used a multistage consensus process to identify key messages 
that are essential for patients to know, extracted from multiple guidelines about OA. After 
optimizing the wording of the key messages, an overall ranking of the messages averaged 
across all panel members was determined. These messages can be used in patient educational 
material because they are a translation of evidence-based information. However, although 
these statements are identified as being essential for patients, they do not necessarily cover 
patients’ needs and preferences for information on topics that go beyond what is covered 
in guidelines. Because the preferences and the needs of patients are important in their 
decision-making for treatments, such items are important to investigate14. Porcheret et al15 
found that patients considered information about the biomedical approach important for 
an OA consultation in primary care, while current psychosocial and behavioral approaches 
are recommended in guidelines10. Therefore, there might be differences in what health care 
professionals consider important information and what patients want to know and what 
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patients in different stages of their disease consider important3.
To make an inventory of the informational needs of OA patients that goes beyond guideline 
recommendations, and to evaluate whether those needs are perceived differently by health 
care professionals, the current study aimed to answer the following research questions: 
1) What are the most important frequently asked questions (FAQs) of patients with hip or 
knee OA? 2) Are there differences in rating of importance of FAQs between patients and 
professionals? 3) What is the difference in informational needs of patients and those perceived 
by professionals? and 4) Are there differences in informational needs among patients in 
different treatment settings?
Patients and Methods
The setting and context for the research was the region of Nijmegen in The Netherlands, 
where a collaboration among health care providers involved in the care of hip or knee OA set 
up a conjoint educational program for patients in several communities to harmonize care in 
the region. A 2-step approach was followed to make an inventory of the most important FAQs. 
Step 1: inventory
Participants
The following stakeholders and health care professionals were invited by e-mail or newsletter 
to provide FAQs for the inventory: all orthopedic surgeons (n = 25; specialized in hip or knee 
surgery) from 3 hospitals in the Nijmegen area, i.e., Radboud University Medical Center 
(Radboudumc), Canisius Wilhelmina Hospital (CWZ), and Sint Maartenskliniek Hospital 
(SMK); rheumatologists from the Radboudumc and SMK (n = 29); nurse practitioners from 
CWZ (n = 2); GPs involved in this project, as well as colleague GPs working in their general 
practice (n = 24); primary care physiotherapists involved in this project or connected to a local 
OA network for health professionals specialized in rheumatic diseases (n = 188); and the Dutch 
Arthritis Foundation, which provided FAQs from OA patients made to the professionals on 
their telephone helpline. 
Procedure
 The Dutch College of General Practitioners (Nederlands Huisartsen Genootschap) recently 
launched the web site www.thuisarts.nl (i.e., home doctor), which provides information about 
OA (among other diagnoses). Questions and topics about OA covered on this web site include: 
What is OA?, What are symptoms of OA?, What causes OA?, How is OA diagnosed?, Medication 
and OA, and Exercise therapy and OA. The information on this web site is based on national 
and international guidelines. Our aim was not to restrict to FAQs on basic information about 
hip or knee OA, because these topics are usually covered on many web sites and in educational 
material. Therefore, we asked participating health care professionals to record 5–10 FAQs they 
often get from their patients about OA that are not covered on the web site www.thuisarts.nl. 
Two researchers evaluated all collected FAQs to reduce the total number when possible. First, 
duplicates were deleted. Next, the researchers individually identified FAQs that were similar 
in formulation, and based on discussion, we decided which could be combined. Last, FAQs that 
could be answered with the content of the web site mentioned above were also deleted. A 
total of 60 FAQs were included for the prioritization step.
Step 2: prioritizing
Participants
To prioritize the FAQs, a survey was developed and distributed among patients with hip or knee 
OA and health care professionals working in the field of OA. GPs from 2 local medical centers 
were asked to invite patients with an OA diagnosis by mail. These patients were selected 
through the GP’s information system. Inclusion criteria for patients were a diagnosis of hip or 
knee OA, age >18 years, ability to communicate well in Dutch, basic computer skills, having an 
email address, and a willingness to participate in the study and sign an informed consent. A 
total of 398 patients were sent an information letter about the study, with a reply card.
The same health care professionals who were asked for the inventory step were asked to 
participate in the prioritizing step. In addition, GPs from the Radboudumc Practice Based 
Research Network, Department of Primary and Community Care (n = 420) were invited to 
participate. To ensure diversity with regard to the type of discipline and setting, corresponding 
to the Dutch health care system, we aimed at including health care professionals in the 
following occupational groups: 35 primary care physiotherapists or exercise therapists, 35 
GPs, 20 orthopedic surgeons (including physicians in training to be a specialist and nurse 
practitioners specialized in orthopedics), and 10 rheumatologists (including physicians in 
training to be a specialist and physician assistants specialized in rheumatology).
 
Overall we aimed at including 100 patients and 100 professionals. No guidance is provided in 
the literature regarding the minimal sample size for a desired statistical power for best-worst 
scaling methods16. Sample sizes of previous studies evaluated in a review ranged between 15 
and 1,296 participants16. 
Survey development and procedure
We developed an online survey consisting of 2 parts. In the first part, we assessed demographic 
characteristics of all respondents: age (years), sex (male/female), and education level (low/
high). Patients were asked to answer additional questions on the affected joint (hip/knee/ 
both), years since diagnosis (<1, 1-5, 5-10, >10), and setting (primary care, secondary care, or 
postsurgery) based on health care use (“Did you visit an orthopedic surgeon in the past?” [yes/ 
no] and “Did you already have joint replacement surgery?” [yes/ no]). In the questionnaire 
for health care providers, we assessed the occupation (GP, physiotherapist, rheumatologist, 
orthopedic surgeon, or other) and years in practice of professionals.
 
In the second part of the survey, we prioritized the FAQs from the inventory according to 
relative importance by means of a maximum difference scaling (MaxDiff) exercise (also known 
as best-worse scaling). In this methodology, participants are shown a subset of possible items 
and asked to indicate (among this subset) the most and least important item. Participants 
complete a number of these sets, an exercise in which each set contains a different subset 
of items (17). The MaxDiff method has been used successfully for research questions in 
rheumatology (18,19). In our study, all of the 60 FAQs were presented twice in subsets of 5 FAQs 
(20), resulting in 24 subsets for each participant. For each subset, participants were asked to 
indicate the most and least important FAQ that should be answered for all OA patients. In the 
current study, Sawtooth Software’s SSI Web platform (http://www.sawtoothsoftware.com/
products/maxdiff-software) was used to develop the online questionnaire with the MaxDiff 
exercise. The software creates the optimal design of subsets based on 1,000 iterations. A total 
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of 300 versions was created to ensure a variety of combinations of FAQs and a randomized 
order among participants, to avoid higher importance being given to the first FAQ mentioned. 
An open link was created to be disseminated to patients and professionals.
Statistical analysis
Descriptive analyses were used to describe demographic characteristics of participants. The 
choices made by respondents in the MaxDiff exercise were analyzed using the hierarchical 
Bayesian (HB) method to estimate relative importance (RI) scores (Sawtooth Software I). 
The HB method allowed us to estimate the individual level of importance by combining 
information from individuals’ specific choices with the distribution of importance across 
participants, computing individual-level weights under the logit rule. Raw scores were 
generated by iteration on an interval scale. To facilitate interpretation, the scores were 
subsequently rescaled to a standardized 0–100 ratio scale; the higher the score, the more 
important the FAQ. Furthermore, a FAQ with an RI of 5 is twice as important as a FAQ with a 
RI of 2.5. All RIs sum to 100 for each individual. Thus, the RIs represent the relative importance 
of an FAQ in relation to all other FAQs. The HB analysis provides a root likelihood (RLH) for 
random responders. Based on the number of items shown per set (5 in the current study) an 
RLH >0.269 indicates that the responses appear thoughtful and consistent21. The HB analyses 
were performed for patients and health care professionals separately, using the Sawtooth 
Software platform. Analyses were performed only on data of participants who completed the 
exercise. The software generated raw scores and RIs for each FAQ per individual respondent.
 
Potential differences in RIs between the patients’ and professionals’ top 5 FAQs were analyzed 
using independent t-tests, performed with Stata 13 software. For all analyses, a significance 
level of P less than or equal to 0.05 was assumed. Additionally, FAQs that differed by ≥1.67 in RI 
between patients and health care professionals were addressed. We considered a difference 
of 1.67 to be relevant, because this is the average score per FAQ when the total points (100) are 
distributed over the 60 FAQs. Differences in RIs in different settings were explored descriptively.
Ethical approval 
This study protocol (no. 2017-3184) was presented to the Medical Research Ethics Committee, 
region Arnhem-Nijmegen, The Netherlands. An exemption was obtained, because this type 
of study does not require ethics approval according to Dutch law. All participants of the 
prioritizing step provided online informed consent.  
Results
Inventory
A total of 28 health care professionals (11 rheumatologists, 7 orthopedic surgeons, 1 nurse 
practitioner, 6 GPs, and 3 physiotherapists) took part, and the Dutch Arthritis Foundation 
provided 192 FAQs. From these FAQs, 104 were deleted because they were duplicates, they 
could be combined with another FAQ (n = 10), or they could be answered with the information 
on www.thuisarts.nl (n = 13). Another 5 FAQs were deleted because they were unclearly 
formulated (n = 3) or addressed other joints than the hip or knee (n = 2). The remaining 60 FAQs 
were used in the prioritizing step.   
Prioritizing
Participants
A total of 107 patients started the online questionnaire, and 99 completed the MaxDiff exercise. 
One patient had an RLH <0.269 and was excluded. Four patients were excluded because they 
reported that their symptoms were caused by something other than OA. Characteristics of 94 
participants (response rate of 24%) are shown in Table 1. Half of the patients had OA symptoms 
for <5 years. Approximately half of the patients had already had a joint replacement as 
treatment for their OA.
Table 1. Demographic characteristics of patients (n=94) and healthcare professionals (n=122) participating 
in the prioritizing-step
Patients (survey)
Age, mean (SD), years 67.3 (8.1)
Sex, n (%)
Female 57 (60.6)
Educational level, n(%)
Low 45 (47.9)
Effected joint, n (%)
Hip 41 (43.6)
Knee 46 (48.9)
Hip and Knee 7 (7.5)
Time since diagnosis, n (%)
< 1 years 8 (8.5)
1-5 years 42 (44.7)
5-10 years 19 (20.2)
>10 years 25 (26.6)
Setting
Primary care 25 (26.6)
Secondary care 26 (27.7)
Post joint replacement 43 (45.7)
Professionals (survey)
Age, mean (SD), years 45.7 (10.3)
Sex, n (%)
Female 67 (54.9)
Occupation, n (%)
Physiotherapist 42 (34.4)
General practitioner 49 (40.2)
Orthopaedic surgeon 18 (14.8)
Rheumatologist 13 (10.6)
Years in practice, median (IQR), years 15.5 (6-25)
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A total of 140 health care professionals started the online questionnaire, of whom 124 finished 
the MaxDiff exercise. Two health care professionals were excluded because they did not fit 
the occupational categories, resulting in data of 122 health care professionals (response 
rate of 18%) usable for this study. The median years in practice of participating health care 
professionals was 15.5 years (interquartile range 6–25) (Table 1).
Most important and least important FAQs
Figure 1 shows the top 5 most important FAQs ranked by patients and health care professionals. 
The overall prioritizing of all 60 FAQs by patients and health care professionals is shown 
in Supplementary Table 1, available on the Arthritis Care & Research web site at http://
onlinelibrary.wiley.com/doi/10.1002/acr.23719/abstract. The highest ranked FAQ both for 
patients and for health care professionals was “What can I do myself to decrease symptoms 
and to prevent the OA from getting worse?” Another FAQ that was prioritized in the top 5 for 
both groups but had significantly different RIs was “What is the natural course of OA?” FAQs 
that were in the patients’ top 5 but were not ranked in the top 5 of the health care professionals 
were: “What are the newest treatment options?”; “Is there any medication that can either 
slow down or stop OA?”; and “What are the latest research results concerning OA?” Three FAQs 
that were in the professionals’ top 5 but not in the patients top 5 were: “What can or can I not 
do in terms of exercise and physical activity?”; “I’m young and I have OA. What changes should 
I make to my life and what should or shouldn’t I do anymore?”; and “Can exercise or being 
physically active be harmful to my joints?” 
Seven FAQs that differ by at least 1.67 in RI score between patients and health care professionals 
are shown in Table 2. Two FAQs that were scored considerably higher by patients than by 
health care professionals were “What are the latest research results concerning OA?” and 
“What are the newest treatment options?” The other 5 FAQs were scored higher by health care 
professionals than by patients (Figure 1). 
Table 2. Frequently asked questions (FAQs) that have an absolute difference of ≥ 1.67 in Relative Importance 
(RI) between patients and healthcare professionals.
FAQ
RI
Patients
RI
Healthcare 
professionals
Can exercise or being physically active be harmful to my joints? 1.87 3.66
Can being overweight be harmful for my joints? 0.94 2.86
Can I continue doing my job or do I need to make certain adaptations 
to my working environment because of my OA?
0.71 2.71
Why do I have to try all these other treatment options, when surgery is 
also an option?
1.16 3.17
What are the latest research results concerning OA? 3.74 1.23
What are the newest treatment options? 4.47 2.14
I’m young and I have OA. What changes should I make to my life and 
what should or shouldn’t I do anymore?
0.78 3.88
Exploring subgroup differences
Exploration of subgroup differences between primary care, secondary care, and postsurgery 
patients did not reveal differences in RIs ≥1.67, indicating the absence of large differences in RI 
of FAQs between patient groups (Table 2).
Figure 1A. Relative importance scores (RIs) of both patients (black bars) and healthcare professionals 
(grey bars) of top 5 most important frequently asked questions (FAQs) as prioritized by patients. 
Figure 1B. RIs of both patients (black bars) and healthcare professionals (grey bars) of top 5 most important 
FAQs as prioritized by healthcare professionals. Significant differences (p < 0.05) are indicated with a *.
FAQs from patients with hip or knee OAFAQs from patients with hip or knee OA
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Discussion
The FAQ “What can I do myself to decrease symptoms and to prevent the OA from getting 
worse?” was prioritized as most important by both patients and professionals in the current 
study. Other FAQs that were highly prioritized by patients were more directed toward 
treatment options offered by different health care professionals, whereas highly prioritized 
FAQs of professionals were more often focused on treatment options involving self-
management.
 
The highest ranked FAQ by both patients and health care professionals, “What can I do myself to 
decrease symptoms and to prevent the OA from getting worse?” highlights the importance of 
patients’ need for information about OA and to feel confident in managing their condition22,23. 
This need is in concordance with the guideline recommendation that self-management 
is important for patients with hip or knee OA8. It is also in line with the nature of the key 
messages that French et al13 reported to be essential for hip or knee OA patients, because 15 of 
those 21 statements covered treatment options and management in which the patients have 
an active role. This concordance between patients and health care professionals provides a 
good starting point for education and communication about treatment options. However, a 
recent review by Chou et al24 showed that patients have a need for specific guidance. This need 
can also been seen in our results, where the majority of collected FAQs were very specific, i.e., 
“What sports can I still do? At what frequency and intensity?” and “What can the orthopedic 
surgeon or rheumatologist do for me?” Concrete recommendations about self-management, 
for instance about the type of exercise or how to navigate the health care system, should be 
handed to patients more directly25. Providing this information not only in the consultation 
room but especially in an educational program provided by multiple health care professionals 
can be a good option to encourage patients toward the principles of self-management26.
 
The importance of an active role by the patient is clearly found in the health care 
professionals’ top 5 choices. For instance “What can or can I not do in terms of exercise and 
physical activity?” and “Can exercise or being physically active be harmful to my joints?” 
can be seen as questions that illustrate the importance of conservative treatment options 
in which the patient plays an active role. This concern shows that health care professionals 
need to put effort into explaining the important active role patients can have in alleviating 
their symptoms and controlling their OA. Such an effort may be a challenge, because health 
care professionals themselves do not always have confidence in the outcome of conservative 
treatment options and in the willingness and capability of patients to play an active role12,27. A 
lack of communication between health care professionals may contribute to low confidence 
in conservative treatment options27. Collaboration among health care professionals to answer 
FAQs may improve insight among professionals on each other’s role and perspective on OA 
treatment. In addition, a joint endeavor of multiple disciplines to answer FAQs offers the 
opportunity to provide consistent knowledge about OA, which is important because patients 
report that they receive unclear and inconsistent information24. The FAQs from our study offer 
a starting point for discussion to achieve consensus on the content of information and to 
improve patient education.
 
Two FAQs that were scored considerably higher by patients than by professionals were “What 
are the latest research results concerning OA?” and “What are the newest treatment options?” 
These findings are in line with previous research showing that patients have an interest in 
recent developments and experimental treatments for their condition28,29. Active information-
seeking behavior of patients has developed in the past decades, and access to information 
on the internet may contribute to this behavior30. Although information on experimental 
treatments is not applicable to all patients, for health care professionals to explicitly address 
this informational need could be worthwhile. Because effective management of OA requires 
actively involved patients, delivery of patient-centered care seems essential in this respect31. 
After learning about the lack of new treatment options or the unknown effects of experimental 
treatments, patients may be more open to information about current conservative treatment 
options like physical activity and weight loss. 
We explored differences between patient subgroups in different settings of treatment 
descriptively, but we did not find any large differences. One issue that should be taken 
into account is that patients with replaced joints seem to be overrepresented in our study 
population, because 47% of patients reported 1 or more joint replacements. However, 
participants were asked to take the perspective of all patients with OA, and FAQ ranking proved 
similar in those with and without replacements. This outcome suggests that information 
is important for every OA patient. Because of our small subgroups, this result should be 
interpreted with caution. Brembo et al3 identified informational needs related to the disease 
continuum of hip OA patients. For instance, a key question during the phase when symptoms 
significantly decrease quality of life is: “I can’t stand the pain, is it time for surgery?” However, 
the researchers’ aim was specifically focused on identifying needs per stages of disease, rather 
than studying differences. Further research into informational needs at different stages of OA 
is therefore recommended.
There are several limitations to our study that should be mentioned. First, with a response rate 
between 18% and 24% there might be selection bias. We invited a large sample of patients 
from primary care and health care professionals from different settings, but we have no 
characteristics of the nonresponders and could not compare responders to nonresponders. 
Responders might have higher informational needs, but this possibility does not necessarily 
affect prioritization. Second, we included health care professionals from different disciplines, 
and there might be differences between these subgroups in prioritization. Although no clear 
guidelines for a minimal sample size for the MaxDiff method are given, in our view our sample 
size did not allow comparisons between subgroups of health care professionals. Health care 
professionals were invited from primary care and from 3 different medical centers: 1 university 
medical center, 1 specialized hospital for rheumatology, orthopedic surgery, and rehabilitation 
medicine, and 1 local general hospital. This variety of hospital types assures a good 
representation of The Netherlands. However, because of differences in health care systems, 
generalizability to other countries should be taken with caution. Last, because participants 
had to answer 24 subsets in the MaxDiff exercise, they may have given less attention at the 
end of the questionnaire, but using the RLH as an indicator should have limited this problem.
 
A strength of our study is that we included new FAQs based on input from a wide range of 
patients and health care professionals, from different fields in both primary and secondary 
care, that were not evaluated in previous studies and that are not mentioned in national 
and international guidelines. By investigating informational needs beyond guideline 
recommendations, we provided specific practical points for information that can be given 
FAQs from patients with hip or knee OAFAQs from patients with hip or knee OA
22
3332
Reference List
1.  Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J, Bonomi A: Improving chronic illness care: 
translating evidence into action. Health Aff (Millwood ) 2001, 20: 64-78.
2.  Novak M, Costantini L, Schneider S, Beanlands H: Approaches to self-management in chronic illness. Semin 
Dial 2013, 26: 188-194.
3.  Brembo EA, Kapstad H, Eide T, Mansson L, Van DS, Eide H: Patient information and emotional needs across 
the hip osteoarthritis continuum: a qualitative study. BMC Health Serv Res 2016, 16: 88.
4.  Carpenter DM, DeVellis RF, Fisher EB, DeVellis BM, Hogan SL, Jordan JM: The effect of conflicting medication 
information and physician support on medication adherence for chronically ill patients. Patient Educ 
Couns 2010, 81: 169-176.
5.  Carpenter DM, Elstad EA, Blalock SJ, DeVellis RF: Conflicting medication information: prevalence, sources, 
and relationship to medication adherence. J Health Commun 2014, 19: 67-81.
6.  Hameen-Anttila K, Nordeng H, Kokki E, Jyrkka J, Lupattelli A, Vainio K et al.: Multiple information sources 
and consequences of conflicting information about medicine use during pregnancy: a multinational 
Internet-based survey. J Med Internet Res 2014, 16: e60.
7.  Carpenter DM, Geryk LL, Chen AT, Nagler RH, Dieckmann NF, Han PK: Conflicting health information: a 
critical research need. Health Expect 2016, 19: 1173-1182.
8.  Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G, McGowan J et al.: American College of 
Rheumatology 2012 recommendations for the use of nonpharmacologic and pharmacologic therapies in 
osteoarthritis of the hand, hip, and knee. Arthritis Care Res (Hoboken ) 2012, 64: 465-474.
9.  Jordan KM, Arden NK, Doherty M, Bannwarth B, Bijlsma JW, Dieppe P et al.: EULAR Recommendations 
2003: an evidence based approach to the management of knee osteoarthritis: Report of a Task Force of the 
Standing Committee for International Clinical Studies Including Therapeutic Trials (ESCISIT). Ann Rheum 
Dis 2003, 62: 1145-1155.
10.  National Clinical Guideline Centre. Osteoarthritis. Care and management in older adults.  2014.  National 
Institute for Health and Care Excellence. 25-7-2017. 
11.  McHugh GA, Campbell M, Luker KA: Quality of care for individuals with osteoarthritis: a longitudinal study. 
J Eval Clin Pract 2012, 18: 534-541.
12.  Egerton T, Diamond LE, Buchbinder R, Bennell KL, Slade SC: A systematic review and evidence synthesis 
of qualitative studies to identify primary care clinicians' barriers and enablers to the management of 
osteoarthritis. Osteoarthritis Cartilage 2017, 25: 625-638.
13.  French SD, Bennell KL, Nicolson PJ, Hodges PW, Dobson FL, Hinman RS: What do people with knee or hip 
osteoarthritis need to know? An international consensus list of essential statements for osteoarthritis. 
Arthritis Care Res (Hoboken ) 2015, 67: 809-816.
14.  Montori VM, Brito JP, Murad MH: The optimal practice of evidence-based medicine: incorporating patient 
preferences in practice guidelines. JAMA 2013, 310: 2503-2504.
15.  Porcheret M, Grime J, Main C, Dziedzic K: Developing a model osteoarthritis consultation: a Delphi 
consensus exercise. BMC Musculoskelet Disord 2013, 14: 25.
16.  Cheung KL, Wijnen BF, Hollin IL, Janssen EM, Bridges JF, Evers SM et al.: Using Best-Worst Scaling to 
Investigate Preferences in Health Care. Pharmacoeconomics 2016.
17.  Muhlbacher AC, Zweifel P, Kaczynski A, Johnson FR: Experimental measurement of preferences in health 
care using best-worst scaling (BWS): theoretical and statistical issues. Health Econ Rev 2015, 6: 5.
18.  Meyfroidt S, Hulscher M, De CD, Van der Elst K, Joly J, Westhovens R et al.: A maximum difference scaling 
survey of barriers to intensive combination treatment strategies with glucocorticoids in early rheumatoid 
arthritis. Clin Rheumatol 2015, 34: 861-869.
to patients in daily practice and in future interventions. In addition to providing basic 
information, health care professionals can spend time on highly ranked topics at the expense 
of identified topics that are considered less important.
 
This study provides informational needs of patients with hip or knee OA that go beyond 
guideline recommendations. Our results provide starting points for optimizing patient 
education and improving information given in daily clinical practice. A next step should be to 
formulate answers for the most important FAQs, with health care professionals from different 
disciplines, to provide patients with consistent information from a common perspective. 
These answers can be used in educational programs and materials.
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Supplementary Material
Total list of frequently asked questions (FAQs) (n=60) used in the MaxDiff exercise, ranked by patients and 
healthcare professionals, with relative importance scores (RI).
Ranking patients
Rank FAQ RI
1 What can I do myself to decrease symptoms and to prevent the OA from getting worse? 4.81
2 What are the newest treatment options? 4.47
3 Is there any medication that can either slow down or stop OA? 3.77
4 What are the latest research results concerning OA? 3.74
5 What is the natural course of OA? 3.16
6 If the effects of medication are insufficient, what other treatment options do I have? 3.16
7 What can or can I not do in terms of exercise and physical activity? 3.04
8 What can the orthopaedic surgeon or rheumatologist do for me? 3.04
9 If I have OA in a certain joint, do I then have an increased chance to get OA in other 
joints? 
3.00
10 What medication can the GP prescribe to alleviate my symptoms and in what timeframe 
can I expect results? 
2.87
11 Can I expect a recovery of my activity-level within a certain period of time after my 
surgery? 
2.40
12 What can a physiotherapist do for me? 2.39
13 Where can I find specialized treatments for OA? 2.36
14 Do injections with corticoids or hyaluronic acid have any effect? 2.27
15 What sports can I still do? At what frequency and intensity? 2.27
16 What can I expect from a joint replacement, and what can I do in terms of exercise and 
work? 
2.24
17 When am I eligible for a joint replacement? 2.16
18 Can OA be cured? 2.05
19 How do I know what my physical limits are when I am on pain killers? 2.03
20 What is the survival in years of a prosthesis? 1.89
21 Can exercise or being physically active be harmful to my joints? 1.87
22 What specific aids can I use to alleviate my symptoms? and who can help me with this? 1.87
23 There are stories going around about prosthesis breaking. How do I know if my 
prosthesis is of good quality?
1.85
24 Can the regular use of painkillers be harmful for the further development of my hip or 
knee OA. 
1.80
25 I am so tired sometimes. Is that something that is a part of the OA? What can I do about 
it?
1.76
26 Can a certain type of diet or food influence my OA symptoms? 1.72
27 When will I be able to put full weight on my leg after a joint replacement surgery? 1.67
28 What is known about deacidification in OA? 1.58
29 What side effects can medication have? 1.56
30 What treatment options are covered by my insurance company? 1.52
31 What is the rehabilitation process after getting a joint replacement like? 1.51
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32 Why does OA sometimes feel like an inflammation? 1.44
33 I have heard about special infusions for RA. Can’t I get those for my OA? 1.43
34 What can I do when the pain wakes me up at night OA? 1.39
35 What is the best sleeping posture to relieve my OA-joint? 1.28
36 Can I use paracetamol for a prolonged period of time, or will my body become immune 
to the effect?
1.27
37 The use of physiotherapy increases my symptoms, what should I do? 1.23
38 The orthopaedic surgeon suggests a joint replacement, but I do not want that yet. Can I 
postpone this until I am ready for it? 
1.21
39 What is the difference between rheumatoid arthritis (RA) and OA? 1.19
40 Why do I have to try all these other treatment options, when surgery is also an option? 1.16
41 When will I be able to drive a car/work etc. after a joint replacement surgery? 1.05
42 How do I clarify to my surroundings that while I’m able to do something today, I might 
not be able to do the same thing tomorrow because of the variations in symptoms of my 
OA?
0.97
43 Can being overweight be harmful for my joints? 0.94
44 Will homeopathy help with my OA? 0.88
45 Why is OA also referred to as wear and tear of the joints if they are in fact increasing in 
size. 
0.85
46 Is OA the same as osteoporosis? 0.80
47 I’m young and I have OA. What changes should I make to my life and what should or 
shouldn’t I do anymore?
0.78
48 I can no longer reach my feet to put on socks or shoes. What can I do to solve this 
problem?
0.74
49 Where can I apply as a participant for research? 0.73
50 Can I continue doing my job or do I need to make certain adaptations to my working 
environment because of my OA? 
0.71
51 My GP doesn’t take my symptoms seriously. What can I do? 0.63
52 What should I take in consideration when purchasing a new bed or matrass. 0.59
53 Losing weight is impossible, what should I do? 0.50
54 Why am I in so much more pain than my neighbour, who is also suffering from OA. 0.42
55 I cannot go to work because of my OA: what can I do? 0.39
56 Can my company doctor approve my physical ability for all my work? 0.39
57 Should I inform my employer about my OA? 0.37
58 Because of the Dutch law for sick employees, I am currently not working. The medical 
officer informed me that I should be able to work a xx number of hours a week. I 
disagree. How can I deal with this? 
0.37
59 Is it possible to operate two joints at the same time 0.28
60 Am I not much too young to suffer from OA? 0.23
Ranking healthcare professionals
Rank FAQ RI
1 What can I do myself to decrease symptoms and to prevent the OA from getting worse? 4.84
2 What can or can I not do in terms of exercise and physical activity? 3.90
3 I’m young and I have OA. What changes should I make to my life and what should or 
shouldn’t I do anymore?
3.88
4 Can exercise or being physically active be harmful to my joints? 3.66
5 What is the natural course of OA? 3.55
6 What can I expect from a joint replacement, and what can I do in terms of exercise and 
work? 
3.49
7 If the effects of medication are insufficient, what other treatment options do I have? 3.35
8 Why do I have to try all these other treatment options, when surgery is also an option? 3.17
9 What sports can I still do? At what frequency and intensity? 3.03
10 What can a physiotherapist do for me? 2.88
11 Can being overweight be harmful for my joints? 2.86
12 Can I continue doing my job or do I need to make certain adaptations to my working 
environment because of my OA? 
2.71
13 Can I expect a recovery of my activity-level within a certain period of time after my 
surgery? 
2.62
14 Can the regular use of painkillers be harmful for the further development of my hip or 
knee OA. 
2.50
15 How do I know what my physical limits are when I am on pain killers? 2.49
16 When am I eligible for a joint replacement? 2.45
17 What medication can the GP prescribe to alleviate my symptoms and in what 
timeframe can I expect results? 
2.27
18 Is there any medication that can either slow down or stop OA? 2.27
19 If I have OA in a certain joint, do I then have an increased chance to get OA in other 
joints? 
2.26
20 What are the newest treatment options? 2.14
21 What can the orthopaedic surgeon or rheumatologist do for me? 2.08
22 What is the rehabilitation process after getting a joint replacement like? 1.97
23 Do injections with corticoids or hyaluronic acid have any effect? 1.84
24 What can I do when the pain wakes me up at night OA? 1.83
25 What is the difference between rheumatoid arthritis (RA) and OA? 1.74
26 The orthopaedic surgeon suggests a joint replacement, but I do not want that yet. Can I 
postpone this until I am ready for it? 
1.69
27 Can OA be cured? 1.68
28 How do I clarify to my surroundings that while I’m able to do something today, I might 
not be able to do the same thing tomorrow because of the variations in symptoms of 
my OA?
1.64
29 The use of physiotherapy increases my symptoms, what should I do? 1.62
30 What specific aids can I use to alleviate my symptoms? and who can help me with this? 1.60
31 When will I be able to put full weight on my leg after a joint replacement surgery? 1.58
32 I cannot go to work because of my OA: what can I do? 1.52
33 Why does OA sometimes feel like an inflammation? 1.31
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34 Why am I in so much more pain than my neighbour, who is also suffering from OA. 1.30
35 I can no longer reach my feet to put on socks or shoes. What can I do to solve this 
problem?
1.28
36 What are the latest research results concerning OA? 1.23
37 I am so tired sometimes. Is that something that is a part of the OA? What can I do about 
it?
1.16
38 What is the survival in years of a prosthesis? 1.14
39 Losing weight is impossible, what should I do? 1.04
40 What side effects can medication have? 1.04
41 Can I use paracetamol for a prolonged period of time, or will my body become immune 
to the effect?
1.00
42 My GP doesn’t take my symptoms seriously. What can I do? 0.99
43 Because of the Dutch law for sick employees, I am currently not working. The medical 
officer informed me that I should be able to work a xx number of hours a week. I 
disagree. How can I deal with this? 
0.95
44 Can a certain type of diet or food influence my OA symptoms? 0.88
45 When will I be able to drive a car/work etc. after a joint replacement surgery? 0.81
46 Where can I find specialized treatments for OA? 0.73
47 What is the best sleeping posture to relieve my OA-joint? 0.48
48 Am I not much too young to suffer from OA? 0.47
49 What treatment options are covered by my insurance company? 0.45
50 Can my company doctor approve my physical ability for all my work? 0.44
51 Why is OA also referred to as wear and tear of the joints if they are in fact increasing in 
size. 
0.44
52 There are stories going around about prosthesis breaking. How do I know if my 
prosthesis is of good quality?
0.43
53 Is OA the same as osteoporosis? 0.39
54 Should I inform my employer about my OA? 0.30
55 I have heard about special infusions for RA. Can’t I get those for my OA? 0.18
56 Is it possible to operate two joints at the same time 0.15
57 Will homeopathy help with my OA? 0.09
58 What is known about deacidification in OA? 0.08
59 Where can I apply as a participant for research? 0.08
60 What should I take in consideration when purchasing a new bed or matrass. 0.07
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Abstract
Background 
Providing relevant information on disease and self-management helps patients to seek timely 
contact with care providers and become actively involved in their own care process. Therefore, 
health professionals from primary care, multiple hospitals and health organisations jointly 
decided to develop an educational program on osteoarthritis (OA). The objective of the present 
study was to determine preliminary effects of this OA educational program on healthcare 
utilization and clinical outcomes. 
Methods
We developed an educational group-based program consisting of 2 meetings of 1.5 hours, 
provided by a physiotherapist, a general practitioner (GP) and orthopaedic surgeon or 
specialized nurse. The program included education on OA, (expectations regarding) treatment 
options and self-management. Patients were recruited through searching the GP’s electronic 
patients records and advertisements in local newspapers. At baseline and at 3 months follow-
up participating OA patients completed questionnaires. Paired-sample t-tests, McNemar’s 
test and Wilcoxon Signed-Rank test were used to estimate the preliminary effects of the 
program. 
Results
A total of 146 participants in 3 districts attended the sessions, of whom 143 agreed to 
participate in this study; mean age 69.1 years (SD 10.2).107 (75%) participants completed both 
baseline and follow up assessments. The proportion of participants who had visited their GP 
in the 3 months after the program was lower than 3 months previous to the program (40% 
versus 25%, p-value 0.01). Also, we observed a decrease in proportion of patients who visited 
the physio- and exercise therapist, (36.1% versus 25.0%, p-value 0.02). Both illness perceptions 
and knowledge on OA and treatment options changed positively (Δ-1.8, 95%CI:0.4, 3.4 and 
Δ2.4, 95%CI:-3.0, -1.6 respectively). No changes in BMI, pain, functioning and self-efficacy were 
found. However, a trend towards an increase in physical activity was observed.
Conclusions
Our results show that a multidisciplinary educational program may result in a decrease in 
healthcare utilization and has a positive effect on illness perceptions and knowledge on OA 
due to clear and consistent information on OA and it treatment options.
Background
Osteoarthritis (OA) is the most prevalent form of disability of posture and movement 
worldwide1. OA of the hip and knee is characterised by pain and stiffness which can impair 
daily functioning, and decrease physical activity2. This physical and accompanying mental 
burden influences the quality of life in patients with OA. Although there are no curative 
treatment options for OA, multiple effective non-surgical and surgical treatment options for 
reducing pain and improving movement ability and quality of life are available2,3. 
International guidelines recommend a combination of pharmacological and non-
pharmacologic modalities as primary approach for hip or knee OA2-4. Non-pharmacological 
treatment modalities include psycho-educational interventions to improve self-management, 
physical activity and exercise therapy, and weight reduction. Recommended pharmacological 
treatment consists of the use of acetaminophen (paracetamol), the use of non-steroidal 
anti-inflammatory drugs (NSAIDs) or, when the patient is not responding satisfactorily to 
oral analgesic/anti-inflammatory agents, intra-articular injections2. Once non-surgical 
treatments become unsuccessful, joint replacement surgery is a cost-effective procedure that 
can be considered for patients with severe symptoms3. However, joint replacement surgery is 
advised to be postponed as long as possible, as the lifespan of prostheses are limited2 and the 
results can vary4. 
In recent years the total number of hip and knee replacement surgeries increased with 50% 
and 196% respectively, especially in the age group of 75-85 years5. Possible explanations for 
this overall increase are ageing of the population and increase in obesity resulting in more 
people suffering from symptomatic OA. Despite recommendations, conservative treatment 
modalities in hip or knee OA are underused6,7 while timely usage of these treatment modalities 
is advocated8 and may prevent untimely surgery. 
The underuse of conservative treatment can be caused by healthcare providers related 
barriers for recommending conservative treatment modalities. Research shows that outcome 
expectations about conservative treatment options differ widely among healthcare providers 
and the confidence in competencies of other healthcare providers is low9-11. As a result, patients 
with OA may not receive consistent information about effective, conservative treatment 
options. Receiving conflicting information is found to be associated with undesirable 
outcomes like non-adherence to treatment12,13. Therefore, information on treatment options 
and strategies should be disseminated from a joint perspective of healthcare providers. 
In addition, patient related factors might also influence the use of treatment modalities. Some 
patients are not aware of what they can do themselves and what conservative treatment 
options can be offered for their OA14. Providing relevant disease-related and self-management 
related information helps patients to become actively involved in their own care process15. 
Moreover, negative beliefs or unrealistic thoughts about different treatment modalities by 
patients might also influence the choice of treatment16. A recent systematic review showed 
that OA patients have a negative attitude towards the efficacy of conservative treatment and 
tend to prefer surgical treatment17. This emphasises the importance that patients are aware 
of benefits as well as possible disadvantages of both conservative and surgical treatment 
options, in order to have realistic expectations4.
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During a regional conference in the area of Nijmegen, the Netherlands, healthcare providers 
from different disciplines involved in the care for people with OA decided to develop a patient 
educational program with a multidisciplinary approach to tackle above outlined barriers for 
suboptimal care.
The aim of this program was to increase patients’ knowledge on OA, to stimulate self-
management, to discuss benefits and disadvantages of treatment options, to promote the 
stepped care approach of treatments8 and to provide consistent answers to frequently asked 
questions by patients. The objective of the present study was to determine preliminary effects 
of this OA educational program on healthcare utilization (HCU) and clinical outcomes.
Methods
Design and setting
An observational pilot study was performed in three districts in the Nijmegen area, the 
Netherlands, to evaluate a knee and hip OA educational program at baseline, and 3 months 
after finishing the course. In the period of October 2015 – March 2016, the program was 
organized 11 times (3-4 times per district). According to the Central Committee on Research 
involving Human Subjects (CCMO), this type of study does not require approval from an ethics 
committee in the Netherlands. This study was approved by the local Medical Research Ethics 
Committee, region Arnhem-Nijmegen (protocol number. 2015-2024).
Study population
Patients were eligible for the program when they were aged 18 years or older and had a 
clinical diagnosis of OA in the knee or hip (diagnosed by a general practitioner (GP) or medical 
specialist). Exclusion criteria were inability to read or understand the Dutch language, and 
previous joint replacement surgery. A maximum of 20 people (including patients and their 
partner or other significant person) could participate in each of the 11 planned programs, in 
order to facilitate group interaction. We aimed to include a total of 110-132 patients with knee 
or hip OA (10-12 patients per program).  
Procedure
GP’s and physiotherapists in the three different participating districts and several orthopaedic 
surgeons in de region were informed about the objectives, background and content of the 
study. They were asked to offer eligible patients a flyer with information about the knee and 
hip OA educational program. Additionally, in each district the GPs also invited patients with 
an already known OA diagnosis by mail. In order to minimize selection bias we selected all 
patients with a diagnosis code for hip or knee OA in the GP’s information system. GPs manually 
excluded patients who already had undergone joint replacement surgery or were not 
capable to understand the Dutch language. Moreover, an advertisement was placed in local 
newsletters and a local newspaper to invite patients. Once registered, a researcher checked 
eligibility of those patients. 
After registration for the program, eligible patients received a letter with information of 
the study. By filling in a reply-card, patients could sign up for the program in their district. 
Participants received an additional information letter and an informed consent form, 
accompanied by a questionnaire on baseline characteristics and outcome parameters by 
mail, two weeks prior to the start of the course (T0). Three months after finishing the course, 
participants received a second questionnaire (T1) to assess the outcome parameters again. 
Intervention
The organised knee and hip OA educational program consisted of two 1.5-hour meetings. The 
program was led by a physiotherapist and a GP, both working in the district where the program 
was held. Additionally, an orthopaedic surgeon or orthopaedic nurse practitioner and when 
available a public health advisor attended the program. One of the healthcare professionals in 
each of the carried out meetings was part of the research team. They were asked to approach 
healthcare providers in their own district to help them carrying out the meetings. 
The educational program was developed by an expert group working in the field of OA. The 
expert group consisted of 2 orthopaedic surgeons, 1 rheumatologist, 1 nurse practitioner, 
3 physiotherapists, 1 GP and 2 physiotherapist-researchers. First an inventory of frequently 
asked questions (FAQs) about OA was made among local health professionals. Second, a 
prioritising exercise was used among OA-patients and health professionals to determine the 
most important FAQs. Finally, the expert group discussed and formulated answers to the 20 
most important FAQs until consensus was reached. A detailed description of the process of 
inventory and prioritising of FAQs is described in Additional file 1. The content of the program 
was based on this structured inventory of informational needs and on consensus-based 
information addressing those needs. The FAQs and answers were incorporated in the course 
material. In line with current guidelines on education for patients with knee or hip OA18, the 
program consisted of information on: OA and its disease course, evidence based tailored 
conservative treatment in a stepped-care format8, and surgical treatment options. Moreover, 
education was given on outcome risks of treatment options and expectation management. 
This information provided patients with knowledge on where to find the (treatment) help 
they needed, at the time they needed it, with the appropriate expectations about this 
treatment. Additionally, the program included information on regional options to enhance 
self-management and physical activity, tips, practical assignments and mottos on OA. 
To support the information given during the course, participants received a booklet consisting 
of information, monitoring forms, course handouts, the 20 FAQs, a pedometer and a list of 
useful websites, mobile applications and contact information of organisations. 
Data collection
Baseline data
At baseline, patients’ characteristics were collected on: age, gender, the number of important 
comorbidities (ranging from 0 to 15) according to the Dutch Arthritis Impact Measurement 
Scales19, living situation (alone / living with partner and/or family), education (low / high), 
ethnicity (native / foreign), employment (workless/paid work), duration of symptoms (<1 year 
/ 1-5 years / 5-10 years / >10 years) and location of OA (hip and/or knee), and number of painful 
joints (including hip, knee, neck, back, shoulders, elbows, wrists, hands, ankle and feet).
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Measurement instruments
Outcome parameters at baseline and 3 months follow-up were HCU, pain medication use, pain 
and functioning in daily living, illness perceptions, patient activation, knowledge, physical 
activity and patient satisfaction with the course. HCU was assessed with a self-developed 
questionnaire. Patients were asked which healthcare providers they visited in the preceding 
3-month period related to their hip or knee symptoms (yes/no) and to indicate the number of 
visits to these healthcare providers. 
In addition, to record the use of pain medication, participants were asked if they used (yes/
no) pain medication (paracetamol / non-steroidal anti-inflammatory drugs (NSAID) / other 
(i.e. tramadol, morphine)) in the past 3 months regarding their hip or knee OA. To calculate 
BMI (weight/height2) weight and height were self-collected. Two subscales of the Western 
Ontario McMaster University Index of osteoarthritis (WOMAC) were used to assess pain and 
limitations in functional activities. The WOMAC is a 24-item questionnaire, subdivided in 3 
subscales: pain, stiffness and physical functioning20. WOMAC pain and physical functioning 
subscales were calculated and presented as normalized scores (0 to 100, with higher scores 
indicating less pain and better functioning). Participants were asked to fill out the Dutch 
General Self-efficacy Scale (GSES) to measure self-efficacy21. The GSES has 10 items of which 
a total score can be calculated ranging from 10 to 40. With higher scores indicating higher 
self-efficacy. The Brief illness perception questionnaire (IPQ) is a 8-item scale and was used 
to measure illness perceptions22. It measures patient's cognitive and emotional perceptions 
with respect to their OA. The maximum score on the Brief IPQ is 80, with higher scores 
reflecting more threatening view of the OA. To assess patient activation, defined as patients’ 
knowledge, skill, and confidence for self-management, the Patient Activation Measure (PAM-
13) was used23. A total score can be calculated ranging from 13 (low confidence for managing 
own health and healthcare) to 52 (high confidence for managing own health and healthcare). 
Physical activity was measured using the Short Questionnaire to Asses physical activity 
(SQUASH)24. The SQUASH consists of three main questions (days per week, average time per 
day and intensity) per activity-category (i.e. commuting activities, leisure-time and sports 
activities, household activities, and activities at work and school). A total activity score in 
min/week was calculated. For the WOMAC, GSES, IPQ, PAM-13 and SQUASH a change of 20% 
was considered clinically relevant. Based on identified frequently asked questions on OA 
in a previous study and consensus-based answers to those questions, 22 statements were 
formulated to test knowledge of participants on OA (and treatment). Each statement could be 
scored as: “I totally disagree”, “Disagree”, “Agree”, “Totally agree” or “I don’t know”. A total score 
with a maximum of 22 could be calculated by awarding each correct response with 1 point. 
Each incorrect or undecided (“I don’t know) answer was scored as 0 points. Patient satisfaction 
was measured directly after finishing the course. Patients were asked how they overall rated 
the course on a scale from 1-10.
Statistical analyses
Baseline descriptive statistics were calculated as mean and standard deviation (SD), 
numbers with percentages (%) or median and Interquartile range (IQR). Changes over time 
in contacts with different healthcare providers were analysed using the exact McNemar’s 
test and Wilcoxon Signed-Rank test. Difference between baseline and follow-up in secondary 
outcomes were analysed using the exact McNemar’s test or Paired sample t-tests (two-sided). 
For all analyses a significance level of p ≤ 0.05 was assumed. 
Results
Patient characteristics
In total 146 patients with knee or hip OA and 54 of their partners participated in the educational 
program. Overall mean rating of satisfaction with the program was 8.0 (range 1-10). A total of 
143 patients agreed to participate in the present study, 107 (75%) participants filled out both 
questionnaires, 4 were considered drop-outs, as they did not come to the intervention and 
did not want to continue with the study. Two participants had undergone surgery during the 
follow-up period and did not feel like to continue. One did have knee OA, but as symptoms of 
her hand OA were more severe, she did not feel like filling out another questionnaire. All other 
29 participants were lost to follow-up without providing a reason. We found no differences 
on baseline characteristics between drop-out/loss to follow-up and those who completed 
follow-up questionnaires. Despite the exclusion criteria, 17 participants reported to have had 
previous joint replacement. Sensitivity analyses showed no differences on HCU regarding 
surgical visits. Therefore, these participants were not excluded from analysis.
    
The average age of participants was 69.1 years (SD 10.2), with the majority being female 
(62.9%). Fifty-six percent of the participants had experienced their OA symptoms for less than 
5 years. Patient characteristics are presented in Table 1. 
Table 1. Baseline demographic and clinical characteristics of participants (n=143)
Social-demographic characteristics
Gender, n (%)
Female 90 (62.9)
Age (years), mean ± SD 69.1 ± 10.2
Ethnicity, n (%)
Native 131 (91.6)
Living situation, n (%) 
Living together with partner and/or family 102 (71.8)
Level of Education, n (%)
Low (< 12 years) 90 (64.3)
Work, n (%)
Paid work 28 (19.7)
District
1
2
3
44 (30.8)
44 (30.8)
55 (38.5)
Clinical characteristics
Location, n (%)
Hip
Knee
77 (53.9)
103 (72.0)
Number of painful joints (range 0-10); median (IQR) 3 (2-4)
Duration of symptoms, n (%)
< 1 years
1-5 years
5-10 years
> 10 years
13 (9.2)
66 (46.8)
32 (22.7)
30 (21.3)
Number of comorbidities (range 0-15); median (IQR)
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Healthcare utilization
Table 2 shows the HCU during the 3 months before baseline and during 3-months follow-up. 
most common were visits to a physio- or exercise therapist, GP and orthopaedic surgeon 
regarding knee or hip OA. A significant decrease in proportion of patients who visited the 
physio- or exercise therapist and GP in the previous 3 months was observed. Although no 
changes in median number of contacts were seen, the total number of contacts increased. 
Small but non-significant changes in proportion of patients who visited a medical specialist 
were found. However, median number of visits to a medical specialist showed a small decrease, 
which was also seen in the total number of contacts in secondary care.
Table 2. Changes in proportion of patients visiting different healthcare providers and total number of 
contacts with healthcare providers between baseline and 3 months follow-up (n=107)
Baseline Follow-up
p-valueaContacted in last 3 
months n (%)
Contacted in last 3 
months n (%)
Primary care
General practitioner 43 (40.2) 27 (25.2) 0.01*
Physio- or exercise therapist 39 (36.5) 26 (24.3) 0.02*
Dietician 3 (2.8) 3 (2.8) 1.00
Occupational therapist 2 (1.9) - -
Psychologist 1 (0.9) - -
Nurse (in GP practice) 6 (5.6) 5 (4.7) 1.00
District nurse/home care 1 (0.9) 2 (1.9) -
Total number of contacts 258 327
Median (IQR) 1 (0-2) 0 (0-3) 0.48b
Secondary care
Rheumatologist 6 (5.6) 3 (2.8) 0.25
Orthopaedic surgeon 20 (18.7) 15 (14.0) 0.30
Physician assistant / nurse practitioner 3 (2.8) 2 (1.9) 1.00
Multidisciplinary team care / pain clinic 1 (0.9) - -
Total number of contacts 46 24
Median (IQR) 0 (0-0) 0 (0-0) 0.02b*
a Exact McNemar significance probability
b Wilcoxon Signed-Rank test
* Significant for p-value ≤ 0.05
Secondary outcomes
Changes in secondary outcomes are shown in table 3. Illness perceptions changed positively 
(Δ-1.8; 95% CI: 0.4, 3.4), and knowledge on OA and treatment options improved (Δ2.4 95% CI: 
-3.0, -1.6). No changes in BMI, pain, functioning, self-efficacy and patient activation were 
found. However, a trend towards an increase in physical activity was seen.
Table 3. Differences between baseline and follow-up on secondary outcome measures (n=107 complete 
cases).
Baseline Follow-up p-value
BMI (kg/m2), mean (SD) 27.1 (4.4) 26.7 (4.1) 0.16b
WOMAC pain (range 0-100), mean (SD) 66.8 (21.4) 69.7 (20.1) 0.13b
WOMAC functioning (range 0-100), mean (SD) 68.3 (19.6) 67.8 (21.2) 0.78b
Medication use, n (%)
Paracetamol 65 (61.9) 62 (59.1) 0.65a
NSAIDS 33 (32.4) 25 (24.5) 0.08a
Other 14 (13.1) 17 (15.9) 0.45a
SQUASH Total activity (min/week), mean (SD) 2128.9 (1023.1) 2349.2 (1246.8) 0.07b
IPQ Illness perceptions (range 0-100), mean (SD) 41.3 (10.5) 39.5 (10.5) 0.02b*
GSES Self-efficacy (10-40), mean (SD) 32.1 (5.9) 32.2 (5.6) 0.85b
PAM-13, patient activation (13-52), mean (SD) 39.3 (0.5) 40.1 (0.5) 0.15b
Knowledge on OA (0-22), mean (SD) 10.5 (3.7) 12.9 (3.1) 0.00b*
a Exact McNemar significance probability
b Paired sample t-test, two-sided
* Significant for p-value ≤ 0.05
Discussion
Results of the present study show a decreased HCU, the proportion of patients having contact 
with a physio- or exercise therapist, or general practitioner decreased after following the 
educational program. We found an increase in knowledge on OA and patients’ perceptions 
towards their OA changed positively after the course. No significant changes were found in 
BMI, pain and functioning, physical activity, patient activation and self-efficacy.
 
Overall, our results are in line with the Cochrane review on self-management programs of 
Kroon el al.25; we also did not find any changes on self-efficacy, pain and functioning. This review 
however, did not evaluate the effect of self-management programs on illness perceptions, 
OA knowledge and HCU. We believe that the changes in these parameters are relevant to 
patients. This is in line with a recent randomized controlled trial, evaluating the effect of a 
patient decision aid for patients considering joint replacement, (including patient education 
on treatment options, benefits and risks) that reported positive results on knowledge and 
illness perceptions26. This is important to ensure realistic expectations of treatment outcomes 
in patients with hip or knee OA, and ultimately, to support self-management in the long-term. 
   
The primary outcome in the evaluation of educational and self-management interventions is 
under debate27-29. In the review by Newman et al. (2004) some included studies used outcomes 
that are not specifically targeted at the intervention. They concluded that this may decrease 
the overall effectiveness of educational self-management programs27. Similarly, Nolte et al 
(2013) argue to critically choose outcome measures which are linked to those targeted for in 
the intervention, in order to prevent incorrect interpretation of effectiveness28,29. However, 
in general, multiple outcome dimensions are targeted in self-management interventions. 
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As a result across studies a wide variety of outcome measures is used to evaluate self-
management interventions. Usually, pain and/or physical functioning are the primary 
outcome measures25. However, it is questionable whether changes can be expected in these 
outcomes, when self-management programs are aimed at providing individuals with skills 
how to cope with symptoms, manage their disease in daily living and navigate the healthcare 
system29. Knowledge on disease management is not the same as changing your behaviour into 
actually doing it yourself. Therefore, knowledge is often used as a process outcome, and seems 
more appropriate as secondary outcome. In contrast, HCU is more a measure for behaviour. 
Based on previous observations that self-management interventions can result in changes 
in healthcare utilization29-31 and the assumption that effective self-management ultimately 
impacts healthcare consumption our choice to explore HCU as primary outcome seems to be 
appropriate.  
In our program we educated patients on what they can do for themselves, when to seek 
guidance for conservative treatment options and helped them to form realistic thoughts 
on the expected results of surgical treatment. Following this perspective, changes in HCU 
patterns could be expected. Our results showed a decrease in patients visiting primary 
care providers. However, only small non-significant changes in number of patients visiting 
secondary care specialists were found. Both observations may be explained by the short-term 
follow-up and small sample of our study. First, as we educated patients on what they can do 
for themselves (i.e. lifestyle advice on exercise, weight reduction and medication use), some 
patients may not have felt the need to visit a primary care healthcare provider on short-term, 
because they directly can put into practice what they have learned during the program32. 
Second, it is possible that patients were already referred to secondary care previous to the 
intervention, resulting in no short-term changes in secondary care use. Besides, research has 
shown that education in combination with exercise therapy may postpone surgery in hip OA 
patients in the long term33,34. This emphasizes the desirability to study long-term results of our 
educational program in a larger sample. 
Remarkably, the total number of contacts in primary care increased whereas the median 
number of contacts did not change. This finding may reflect the great variability in HCU 
between participants and specifically the difference in treatment between healthcare 
professionals. For example, patients will visit their GP once or twice for OA within 3 months, 
whereas they may visit a physiotherapist once or twice a week. This can sum up to a total of 12-
24 visits over 3 months. In the present study several patients started physiotherapy treatment 
1-2 weeks prior to the intervention (1-4 visits in the previous 3 months) and continued this 
treatment after the intervention (>10 visits in the 3 months post-intervention) (data not 
shown). This may have contributed to the increased number of total visits in our sample. 
However, the low number of participants and short-term follow-up of the present study do 
not allow firm conclusions on this aspect of HCU.
We chose a multidisciplinary approach; in both the developmental process as well as in the 
execution of the program. This approach is based on previous research which argues to focus 
on the communication between healthcare providers involved in OA treatment to improve 
prescription of non-surgical treatment options9. In the process of achieving consensus on 
the content of the program and answering frequently asked questions on OA, we targeted 
differences in beliefs among healthcare providers regarding the efficacy of non-surgical 
treatments9,35 and clarified roles of different healthcare providers in the management of 
OA-patients11. Consequently, this resulted in clear and consistent information that could be 
disseminated during the course. This could explain the increased knowledge of patients after 
participating in the program. So far, little research has been done on the impact of consistency 
of information on self-management skills across settings and across disciplines for patients 
with osteoarthritis. In our opinion this is an important area for future research.
We chose to adapt the program to local context and patients preferences as it is known that 
adapting to local context positively influences knowledge translation32,36. We involved local 
health care providers in the development and the execution of the program to support the role 
that health care providers have in patients’ treatment consideration37 and offering patients 
options for local support. This may have contributed to the accessibility of the program 
and may have resulted that our educational program was highly valued by participants 
(satisfaction score 8 on a scale 1-10).
An important factor in the set-up of our program was the option for participants to bring their 
partner or a significant other person. Previous studies that focused on explaining reasons for 
underuse of conservative treatment, underline the importance of the social environment of 
patients to be involved their care process9,37. Involving a spouse in an intervention may even 
enhance self-efficacy and improve coping abilities38, and improve physical activity levels in in 
OA patients39. Our results showed no improvement in self-efficacy after the intervention and 
only a small, but non-significant increase in physical activity. However, only one-third of the 
patients who participated in the educational program indeed brought their partner. Future 
improvements of our intervention should focus on ways to better involve patients’ social 
environment9. 
  
This study has several limitations that should be taken into account when interpreting the 
results. First, the uncontrolled design of the study and the small sample size urges that 
conclusions drawn about the effect of the intervention should be taken with caution. In 
our study we examined short-term preliminary effects of a multidisciplinary educational 
program. However, a controlled trial with long-term follow-up is needed to further explore 
effects on HCU behaviour in patients with hip or knee OA. Second, we had a 25% loss to follow 
up, despite reminder letters. The overall high age of our participants might have contributed 
to the loss. Last, there may be a matter of selection bias. Although we tried to minimize this in 
our procedure when inviting patients for our study, we have no data available of patients who 
did not respond to our invitation to participate in our study.
Conclusions
Our results suggest that a multidisciplinary educational program, may result in changes in 
HCU and have positive effects on illness perceptions and knowledge in patients with hip or 
knee OA. These results indicate that patients may better understand and adjust their health 
seeking behaviour as a result of the program. Especially, the collaboration between health 
professionals from different disciplines, both in developing and executing the educational 
program, provides in adequate and consistent information on OA, treatment and self-
management options. A randomized controlled trial with long-term follow-up with larger 
number of patients is needed to confirm these results.
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Process of inventory and prioritising of frequently asked questions (FAQs)
A five-step systematic approach was taken to determine important information that needed 
to be included in the educational program. 
Step 1 - Inventory
An inventory of FAQs about OA was made among local health care providers. FAQs were 
collected among: 1) specialists from the Departments of Orthopaedic Surgery and Departments 
of Rheumatology in three local hospitals, 2) GP’s involved in the project, as well as GP’s within 
their network, 3) physiotherapists from local OA-networks, 4) the Dutch Arthritis Foundation. 
All health care providers were asked to record 5-10 FAQs they often get from their OA-
patients, of which the answers are not covered on the website www.thuisarts.nl (Nederlands 
Huisartsen Genootschap, n.d.). This website already covers general information about OA, 
based on national and international guidelines. A total of 192 questions were collected among 
28 health care providers. After deleting overlapping ones and questions covered by the before 
mentioned website, 99 FAQs remained for the prioritising step.
Step 2 – Categorising
The 99 FAQs were categorised into 9 categories by to researchers independently (7-14 FAQs 
per category). Categories were: “OA, cause, consequences and disease course”, “diagnostics”, 
“medication”, “health care providers”, “lifestyle”, “surgery”, “work”, “self-management”, “other”. 
Step 3 – Prioritising
Health care providers who provided FAQs were asked to indicate a top 5 most important FAQs 
per category and divide 100 point among their top 5. Moreover, they were asked to prioritise 
the categories, with regard to importance for an educational program for patients with OA. 
Additionally, a call for patients with OA willing to prioritise those FAQs by patients with OA, 
was placed on several websites, a local OA-network website as well as on the website of a 
non-profit foundation, covering all patient organisations in the Netherlands (e.g. “Stichting 
Reumazorg Nederland”), and the websites of two local physiotherapy practice’s. The same 
prioritising method used for health care providers, was used among patients with OA. From 
the 5 highest ranked categories the 3 highest ranked scored FAQs were included. From the 
other 4 categories the 2 highest ranked FAQs were included. Based on overall highest scores, 7 
more FAQs were added to complete a Top 30 of most important FAQs. This Top 30 was used for 
answer formulation.
Step 4 – Answering FAQs
An expert group was formed by 2 orthopaedic surgeons, 1 rheumatologist, 1 specialized nurse, 
3 physiotherapists, 1 general practitioner and 1 researchers. Each member of the expert group 
answered 10 FAQs. They were asked to formulate answers as they would when answering a 
patients. Because every expert answered 10 FAQs, every FAQ was answered three times.  
Step 5 – Formulating definite answers
In 3 consensus meetings with the expert group, answers were discussed and combined into 
one final answer per FAQ. Final answers were edited by a communication specialist. 
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Abstract
Objective 
To evaluate the effect of a stand-alone mobile and web-based educational intervention 
(eHealth tool) compared to usual preparation of a first orthopaedic consultation of patients 
with hip or knee osteoarthritis (OA) on patients’ satisfaction.
Design 
A two-armed unblinded randomized controlled trial involving 286 patients with (suspicion of) 
hip or knee OA, randomly allocated to either receiving an educational eHealth tool to prepare 
their upcoming consultation (n=144) or usual care (n=142). Satisfaction with the consultation 
on three subscales (range 1-4) of the Consumer Quality Index (CQI - primary outcome) and 
knowledge (assessed using 22 statements on OA, range 0-22), treatment beliefs (assessed 
by the Treatment beliefs in OsteoArthritis questionnaire, range 1-5), assessment of patient’s 
involvement in consultation by the surgeon (assessed on a 5-point Likert scale) and patient 
satisfaction with the outcome of the consultation (numeric rating scale), were assessed. 
Results 
No differences between groups were observed on the 3 subscales of the CQI (group difference 
(95% CI): communication 0.009 (-0.10, 0.12), conduct -0.02 (-0.12, 0.07) and information 
provision 0.02 (-0.18, 0.21)). Between group differences (95% CI) were in favour of the 
intervention group for knowledge (1.4 (0.6, 2.2)), negative beliefs regarding physical activities 
(-0.19 (-0.37, -0.002) and pain medication (-0.30 (-0.49, -0.01)). We found no differences on 
other secondary outcomes.
Conclusions 
An educational eHealth tool to prepare a first orthopaedic consultation for hip or knee OA does 
not result in higher patient satisfaction with the consultation, but it does influence cognitions 
about osteoarthritis.
Introduction
Non-surgical treatments like lifestyle education, exercise therapy, weight loss and pain 
medication are recommended as a primary approach to manage hip or knee osteoarthritis 
(OA) in an early stage and can be organized in primary care1,2. Once these conservative 
treatment options have been tried adequately and have failed, or in case of diagnostic 
uncertainty, referral to an orthopaedic surgeon should be considered for further evaluation 
and consideration of surgical interventions, e.g. a total joint replacement (TJR)2. To actively 
participate in the consideration of different treatment options, patients need to be informed 
of benefits and possible disadvantages of available treatment options3.
Currently, half to two-third of patients referred to an orthopaedic surgeon are considered 
not (yet) eligible for a total joint replacement4,5. This is in contrast with the observation that 
patients with hip or knee OA who are referred for a first orthopaedic consultation often expect 
action to be taken6, in particular the planning of a TJR. It is thereby conceivable that in some 
patients the expectations they have about the consultation may not be met, resulting in 
patients being dissatisfied7.
 
An appropriate preparation of the consultation is likely to streamline the patients’ expectations 
and increase their satisfaction, irrespective of whether the outcome is consideration of 
surgery or not. This hypothesis is supported by the literature, where in general, patients who 
are more knowledgeable, skilled and proactive before a consultation are more satisfied with 
their care experience because it is more likely that their needs are met8. Interventions aimed at 
supporting the patients’ preparation of the consultation were found to improve self-efficacy 
in older patients9. Moreover, educational tools have positive effects on patient knowledge, 
decision making, self-efficacy and number of questions asked during consultation, with high 
satisfaction-rates10,11.
 
An educational eHealth application may be a suitable means to prepare patients for their 
consultation, because of the easy accessibility and the possibility to provide information 
that suits individual preferences and needs. Moreover, eHealth interventions have shown to 
enhance and supplement the communication between patients and healthcare providers and 
seem effective at providing information, enhancing information exchange, and promoting 
self-management in older adults12,13. Recently it was concluded that the use of an educational 
website for patients with hip and knee OA improve important aspects of quality of care (i.e. 
self-management, lifestyle and physical activity)14. However, these results were based on 
an observational study and to our knowledge good quality randomized controlled trials 
evaluating educational eHealth tools with interactive parts are not available.
The aim of the present study was to evaluate the effect of a stand-alone mobile and web-
based educational intervention (educational eHealth tool) compared to usual preparation 
of a first orthopaedic consultation of patients with hip or knee OA on satisfaction with the 
consultation. Secondary outcomes were knowledge, treatment beliefs and measures on the 
consultation from the patient and surgeon’s perspective.
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Patients and Methods
Design and setting
This study was reported according to the CONSORT-EHEALTH checklist15. A two-armed 
unblinded randomized controlled trial was conducted. The study was performed at the 
outpatient departments of Orthopaedic surgery of the Sint Maartenskliniek Nijmegen and 
Boxmeer, the Netherlands from March 2017 to May 2018. The local Medical Research Ethics 
Committee, region Arnhem-Nijmegen (study no. 2016-3096) provided a waiver, as this type of 
study does not require approval from an ethics committee in the Netherlands according to 
the Central Committee on Research involving Human Subjects. The study was registered in 
the Dutch Trial Register (trial number NTR6262). All participants gave informed consent prior 
to the baseline data collection.
Participants
Patient with hip or knee OA, with a scheduled first-time visit for a new diagnosis at the 
outpatient department of Orthopaedic surgery of the Sint Maartenskliniek, were checked for 
eligibility. Patients were invited for participation when: 1) aged 18 years or older; 2) diagnosis or 
suspicion of OA in the knee or hip in the referral letter ; and 3) no previous visit to the outpatient 
department of Orthopaedic surgery of the Sint Maartenskliniek for a complaint of the index 
joint. Exclusion criteria were: 1) unable to read and understand the Dutch language; 2) not in 
the possession of a smartphone, computer or tablet; or 3) did not have an e-mail address.
Interventions
The intervention and control group received the usual hospital procedure. Participants 
received a letter with date and time of their scheduled consultation along with a flyer named 
“Going prepared to the outpatient department of Orthopaedic surgery”. This flyer provides 
brief information on how to prepare for the consultation and information about logistic and 
practical issues regarding the hospital’s policy.
In addition the intervention group received a login and information to access the educational 
eHealth tool no more than two weeks before their consultation. The educational eHealth 
tool was developed following an iterative method of persuasive design in collaboration with 
OA patients16. Pilot-testing of the developed tool was done among patients and healthcare 
professionals. The tool could be consulted using a smartphone, a tablet or computer. The tool 
contained the following functionalities: (1) information on OA and treatment modalities, based 
on a stepped-care strategy for OA17; (2) preparation for the upcoming consultation consisting 
of predefined questions to answer, and space to record questions the patient would like to 
ask the orthopaedic surgeon; (3) the option to monitor pain and fatigue during 1 week prior 
to the consultation; (4) list medication use with the option to set reminders for intake; and 
(5) the option to create a visual timeline with the scheduled consultation, assessments and 
preparation. Further specifications and the developmental process of the tool are described 
in the supplementary material.   
Procedures
Eligible patients were invited by information letter to participate. Patients were invited based 
on the referral letter of the general practitioner or referring specialist, which was screened by 
a research assistant on confirmed diagnosis or suspicion of knee or hip OA. Patients willing to 
participate were asked to contact the involved researcher by phone, by e-mail or by means of 
a reply card, After registering for the study, participants received information about the study 
by e-mail, along with a hyperlink to an online consent form and questionnaire for baseline 
assessment (T0). Once the questionnaire was completed, participants were allocated to the 
intervention or control group (allocation ratio 1:1, stratified by main OA-location hip or knee, 
using randomly varied block sizes (4 to 8)). Randomization was performed in an electronic 
data capture and management program; Castor EDC (www.castoredc.com) by the researcher 
(AAOMC). After allocation participants in the intervention group received an e-mail with 
information to access the educational eHealth tool. Other participants received an e-mail 
that they were assigned to the control group. One day after the consultation all participants 
received an e-mail with a hyperlink to the second questionnaire (T1). Non-responding 
participants received a reminder by e-mail after one week. Participants who did not go to their 
consultation were excluded. Diagnosis of all participants was checked after the consultation 
as indicated by the orthopaedic surgeon in the patient information system. Directly after the 
consultation the orthopaedic surgeon was asked to answer a question on their opinion about 
the degree of involvement of the patient during the consultation. All data, collected online, 
retrieved from the patient information system or filled out by the orthopaedic surgeon, were 
collected or processed in Castor EDC. 
Measurements and outcomes
Data on demographic (gender, age, BMI, level of education, work status) and clinical (OA index 
joint, number of painful joints, duration of symptoms, pain and function) characteristics were 
collected at baseline (T0), 2-5 weeks prior to the consultation. To asses pain and function the 
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) was used18, with 
standardized scores being presented (0-100, higher scores indicating more pain and worse 
function). Primary and secondary outcome measures were collected during the week after 
the consultation (T1). 
Primary outcome measure
The primary outcome was satisfaction with the consultation measured with an adapted 
version of the Consumer Quality Index (CQI), the Dutch standard for measuring patient 
experience with health care providers and health plans19. Because the CQI is available for 
several curative services, but not specifically for OA or a visit to an orthopaedic surgeon, we 
adapted three subscales of the CQI, 1) The subscale “physician-patient communication” from 
the ‘CQI-general practitioner care’ with the addition of 2 items from the ‘CQI-outpatient clinic’. 
2) the subscale “conduct physician” from the ‘CQI-Rheumatoid Arthritis’ supplemented with 
two items from the ‘CQI-general practitioner care’ and 3) the subscale ‘“Information provision 
by the physician” from CQI-outpatient clinic’. The three subscales are independently validated 
for the three mentioned CQI-indices20-22. For each subscale an indicator score can be calculated 
ranging from 1 to 4 (higher score indication higher satisfaction with care). 
Secondary outcome measures
To evaluate the consultation several self-administered questions were used. Policy after the 
consultation was asked by means of the question: “What did you and the doctor agreed on to 
do next?” (the doctor referred me to another healthcare professional, namely …. / I’m getting 
surgery / the doctor described pain medication / I don’t know / We did not agree on a next step 
/ wait and see / other, namely…). Satisfaction with the consultation and the policy after the 
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consultation could be scored on a Numeric Rating Scale (NRS) (0-10). 
Based on identified frequently asked questions on OA in a previous study23, 22 statements were 
self-administered to assess knowledge of participants on OA (treatment) at baseline (T0) and 
follow-up (T1). Total score ranged from 0-22, with higher scores indicating more knowledge. 
To asses patients’ thoughts and expectations regarding treatment options (physical activities, 
pain medication and joint replacement surgery) the Treatment beliefs in OsteoArthritis 
questionnaire (TOA) was used24. Positive and negative treatment beliefs were measured at 
baseline (T0) and follow-up (T1). In order to facilitate interpretation mean subscale scores 
were divided by the number of items per scale, resulting in a standardized score ranging from 
1 to 5. The TOA shows good internal consistency and reliability24. 
Orthopaedic surgeons were asked to score 2 statements about the consultation on a 
5-point Likert scale (0 “completely disagree” – 5 “completely agree”): 1) “the patient gave the 
impression to be well prepared for the consultation” and 2) The patient took an active role in 
the consultation”. 
Statistical analysis
Based on previous research25 and collected unpublished data on the CQI in the Sint 
Maartenskliniek an a-priori sample size estimate indicated that 286 participants (143 per 
group) would provide 80% power at 5% level of significance (two-sided) to detect a treatment 
difference of at least 0.15 points on the CQI subscales between the two groups assuming a SD 
of 0.45. Accounting for 25% loss of follow up we aimed to include 382 patients. 
Data were analysed using Stata 13.1. Primary analysis were done according to the intention-
to-treat (ITT) principle. Secondary analyses included per-protocol analysis excluding protocol 
violators (i.e. patients who did not open the educational eHealth tool, based on log-file 
analysis). Additionally, we analysed differences in satisfaction between patients of whom 
the outcome of the consultation was surgery and patients with a different outcome of the 
consultation). 
Post-intervention differences between groups were analysed using linear regression analyses, 
Chi-squared test and Mann-Whitney U test where appropriate. Data on knowledge and 
treatment beliefs were analysed with linear regression analyses, using follow-up scores as 
dependent variable and group (intervention/control) and baseline value as covariate. All linear 
regression analyses were corrected for outcome of consultation (surgery or not). Differences 
between groups and 95% CI were reported. 
Results
Between March 2017 and March 2018, 836 individuals were invited to participate in the present 
study. A total of 293 (35%) participants filled in the first questionnaire and were randomized. 
No differences were found between the invited patients who did not participate and the 
study population with regard to age (P-value = 0.08) and sex (P-value = 0.61). Due to time 
constraints we needed to stop the inclusion after 293 out of the targeted 382 patients were 
enrolled. Data of 7 (2%) participants was excluded because they did not fulfil the inclusion 
criteria; 5 participants cancelled their appointment and 2 participants were wrongly included 
as it turned out they already had been to the clinic before for OA complaints in the same joint. 
Two hundred eighty-six participants were allocated to either the intervention (n=144) or 
control (n=142) group. Nineteen (7%) participants were lost to follow-up leaving data of 267 
participants for the ITT analysis. Twenty-eight participants in the intervention group did not 
open the application and were therefore considered protocol-violators and excluded in the 
per-protocol analysis (Figure 1).  
Figure 1: Flow diagram of patient inclusion in the trial
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Baseline characteristics of the study population are shown in Table 1. The majority of patients 
was female (58%), more than half had complaints of their hip or knee less than 5 years and 
around 80% of patients had a consultation with regard to complaints on the knee. 
Table 1. Baseline characteristics of participants allocated to the intervention and control group
Intervention group
(n=144)
Control group
(n=142)
Social-demographic characteristics
Female; n (%) 81 (57) 85 (60.7)
Age, years; mean (S.D.) 61.7 (10.4) 63.3 (10.1)
BMI, kg/m2; mean (S.D.) 27.9 (4.4) 29.0 (5.1)
<12 years education; n (%) 57 (40) 56 (39.7)
Paid work; n (%) 58 (43) 47 (35.6)
Clinical characteristics
Index joint knee; n (%) 115 (80) 112 (78.9)
Number of painful joints (0-10); median (IQR) 2 (1-3.5) 2 (1-4)
Duration of symptoms; n (%)
< 1 year 14 (10) 19 (14)
1-5 years 69 (49) 64 (46)
5-10 years 20 (14) 22 (15)
> 10 years 39 (27) 35 (25)
Pain, WOMAC (0-100); mean (S.D.) 50.9 (19.8) 47.6 (19.1)
Function, WOMAC (0-100); mean (S.D.) 55.0 (21.1) 48.5 (20.5)
Primary outcome
No relevant or significant differences between the intervention and control group were found 
on consultation satisfaction, as measured with all three subscales (communication, conduct 
and information provision) of the CQI (Table 2). 
Table 2. Follow-up indicator scores and differences between groups on the subscales of the Consumer 
Quality Index.
Intervention group Control group Group difference
n Mean (S.D.) n Mean (S.D.) (95% CI)a
Communication, CQIb (1-4) 129 3.69 (0.47) 118 3.66 (0.45) 0.009 (-0.10, 0.12)
Conduct, CQIb (1-4) 133 3.78 (0.40) 124 3.76 (0.41) -0.02 (-0.12, 0.07)
Information provision, CQIb (1-4) 80 3.59 (0.69) 90 3.58 (0.65) 0.02 (-0.18, 0.21)
a Adjusted for outcome of consultation (surgery or not). b Adapted version. CQI: Consumer Quality Index
Secondary outcomes
In about one-fourth of patients in both groups it was decided on a joint replacement surgery 
(Table 3). In another one-third it was decided to wait and see how symptoms developed. 
Twenty-two percent of patients in the intervention group and 29% in the control group were 
referred to or received a conservative treatment option (physiotherapy, dietary therapy, pain 
medication, brace, etc.). 
Table 3. Differences on secondary outcomes of the consultation for the intervention group and control 
group
Intervention 
group
n=138
Control group 
n=129
P-value
Patients’ outcomes 
Able to ask what I wanted; n (%) 121 (88) 104 (81) 0.12a
Number of questions asked, median (IQR) 2 (1-3) 2 (1-3) 0.31b
Policy after consultation, n (%) 0.47a
Conservative 30 (22) 37 (29)
Surgery 37 (27) 34 (26)
Wait and see 46 (33) 34 (26)
Other diagnosis 16 (12) 17 (13)
Satisfaction with policy (0-10), mean (S.D.) 7.5 (2.7) 7.9 (2.2) -0.4 (-1.1, 0.2)c
Satisfaction with consultation (0-10), mean (S.D.) 8.0 (2.3) 8.3 (2.0) -0.2 (-0.8, 0.4)c
Surgeons’ outcomes
Preparedness of patient (1-5), median (IQR) 5 (4-5) 4 (4-5) 0.51b
Participation of patient (1-5), median (IQR) 5 (4-5) 5 (4-5) 0.82b
a Chi-squared test. b Mann-Whitney U test. c Linear regression analysis, adjusted for outcome of consultation (surgery or not), 
mean difference (95% CI).
Knowledge improved significantly more in the intervention group than in the control group 
(mean group difference (95% CI): 1.4 (0.6, 2.2)) (Table 4). Also, significant differences were 
found in negative beliefs regarding physical activities and pain medication between the 
intervention and the control group, with the intervention group having less negative beliefs 
(mean group difference (95% CI): -0.19 (-0.37, -0.002) and -0.30 (-0.49, -0.12) respectively). No 
other differences were found in any of the secondary outcome measures. 
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Table 4. Differences in knowledge and treatment beliefs for the intervention group and control group
Intervention group Control group
Baseline 
mean 
(S.D.)
Follow-up
mean 
(S.D.)
Baseline
mean 
(S.D.)
Follow-up
mean 
(S.D.)
Group difference
(95% CI)a
Knowledge (0-22) 11.2 (3.7) 12.9 (4.1) 11.2 (3.7) 11.6 (4.3) 1.4 (0.6, 2.2)*
Treatment beliefs, TOA (1-5)
Positive – PA 3.63 (0.84) 3.88 (0.79) 3.46 (0.85) 3.77 (0.83) 0.004 (-0.16, 0.17)
Negative - PA 2.78 (1.00) 2.55 (0.92) 2.94 (0.98) 2.78 (0.91) -0.19 (-0.37, -0.002)*
Positive – PM 3.35 (0.99) 3.63 (1.03) 3.24 (1.03) 3.58 (0.92) -0.01 (-0.16, 0.18)
Negative – PM 3.59 (0.81) 3.22 (0.82) 3.71 (0.74) 3.59 (0.66) -0.30 (-0.49, -0.12)*
Positive – TJR 3.98 (0.70) 3.94 (0.68) 4.06 (0.65) 4.10 (0.63) -0.10 (-0.21, 0.01)
Negative – TJR 3.75 (0.79) 3.90 (0.73) 3.66 (0.84) 3.94 (0.73) -0.08 (-0.23, 0.06)
a adjusted for baseline score of outcome (i.e. knowledge, TOA) and outcome of consultation (surgery or not). *Significant 
for P < 0.05. TOA: Treatment Beliefs in Osteoarthritis questionnaire; PA: physical activities; PM: pain medication; TJR: joint 
replacement surgery.
Secondary analysis
The per-protocol analysis was performed excluding 28 patients from the intervention group, all 
whom did not open the application. Experience with the consultation in the intervention group 
was found not to be significantly different than in the control group on all three CQI subscales. 
Only small differences were found on secondary outcomes compared to the ITT-analysis. The 
decrease of negative beliefs regarding physical activities in favour of the intervention group 
was not found statistically significant anymore (mean group difference (95% CI: -0.17 (-0.36, 
0.03)) and positive beliefs about total joint replacement surgery decreased in those who had 
used the intervention, compared to the control group (mean group difference (95% CI: -0.12 
(-0.24, 0.001)). 
Secondary analysis on satisfaction outcomes between patients scheduled for surgery versus 
those with a different outcome of the consultation revealed that patients scheduled for surgery 
were more satisfied as measured with the CQI subscales ‘Conduct’ and ‘Information provision’ 
(mean group difference (95% CI): 0.18 (-0.29, -0.07) and -0.32 (-0.53, -0.11), respectively). Also, 
satisfaction with the follow-up policy and the consultation as measured on NRS (0-10) was 
significantly higher in patients scheduled for surgery (mean group difference (95% CI): -1.1 
(-1.8, -0.3) and -1.1 (-1.8, -0.5) respectively). 
Discussion
The results of this study show that using an educational eHealth tool to prepare a first 
orthopaedic consultation for hip or knee OA, does not result in higher satisfaction with the 
consultation among patients but does result in more knowledge and less negative beliefs 
about physical activities and pain medication as compared to usual care. No other significant 
differences between the intervention and control group were found regarding outcome 
of the consultation (surgery or not), treatment beliefs about TJR, and preparedness for the 
consultation and active participation of the patient in the consultation as evaluated by the 
orthopaedic surgeon. 
 
We hypothesized that when patients are better prepared for their consultation, have more 
realistic expectations of the consultation and possible treatment outcome, they are more 
satisfied with the consultation regardless of the outcome being TJR or not. The results do 
not confirm our hypothesis, but are in line with a recently published RCT demonstrating no 
improvement in the appreciation of the first orthopaedic consultation, after the use of an 
educational smartphone app26. However, secondary analysis showed that patients with a TJR 
planned as result of the consultation were significantly more satisfied than patients who had 
a different outcome, irrespective of the use of the tool. This confirms findings from previous 
qualitative studies that patients want action to be taken6 and prefer TJR as treatment27. Previous 
research shows that expectations of TJR are often high and not always realistic28,29, but are a key 
determinant of treatment satisfaction after TJR30-32. Also, patients’ beliefs about conservative 
and surgical treatments options are an important aspect in the choice for a treatment33,34. 
Our results are in line with recent findings showing that educational tools used either during 
or in preparation for the consultation improve knowledge and risk perception26,35. However, 
effects of improvement in knowledge and risk perception on fulfilment of expectations and 
ultimately satisfaction still has to be investigated36.
The lack of positive effects of the tool on satisfaction may have several explanations. First, 
it may indicate that our intervention was not comprehensive enough to sufficiently change 
patients’ expectations towards other treatment options in order to improve their satisfaction. 
Although fulfilment of expectations is an important aspect of satisfaction7,31, healthcare 
professional related aspects like trust, empathy, communication and relatedness, contact 
time and waiting time are important for satisfaction with the consultation as well7. These 
aspects were not specifically targeted in our intervention. Second, in hindsight our choice 
for using the CQI as outcome measure may be questioned for several reasons. Because of 
missing values we could not calculate indicator scores for all participants. Moreover, it should 
be noted that satisfaction was high in all patients. Scores found in our study were even 
higher than previously reported CQI scores in orthopaedics setting (3.3 (hospital stay) and 
3.5 (information at discharge))25. Moreover, >15% of participants scored the highest possible 
CQI scores indicating a ceiling effect on our primary outcome37. Last, the primary focus of our 
intervention was to target patient expectations. Fulfilment of expectations was not reflected 
in the CQI. A validated sensitive questionnaire to assess satisfaction incorporating fulfilment 
of patient expectations about the consultations and its outcomes is needed, but currently 
unavailable to our knowledge.
Based on the positive effects on knowledge and beliefs found in this study, we think that 
further implementation of the educational eHealth tool may be valuable for clinical practice. 
More guidance in the use of our educational eHealth tool and instruction for the orthopaedic 
surgeon to discuss the preparation during the consultation may result in better outcomes38 
and should be a focus for further implementation of the tool. However, one of the advantages 
of eHealth interventions is that they can be used at any time at any place, without involvement 
of a healthcare professional. If the ultimate aim is to routinely use the educational eHealth 
tool, costs and benefits with regard to what is effective and what is practical should be 
weighted and further studied. Additionally, our intervention is already suited for preparation 
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for consultation with other healthcare professionals (e.g. physiotherapist or general 
practitioner). It may therefore also be implemented in primary care, where it is likely that 
beliefs and expectations regarding treatments still are being formed and where use of the tool 
can contribute to providing consistent education throughout the treatment process for OA 
patients.
There are several limitations to this study that need to be addressed. First, we included fewer 
patients than intended which impacted the power of the study. The number of patients 
visiting our clinic with (suspicion) of OA was lower than expected, this resulted in a slower 
pace of inclusion and, due to time constraints, inclusion was closed after 293 out of 382 
intended patients were enrolled. Although loss to follow-up rates were lower than expected 
(7% and 25%, respectively), the final number of participants of whom data could be analysed 
was slightly lower (n=267 instead of n=286) than aimed for based on sample size calculation. 
Considering the small differences found, it is not likely that we failed to detect an effect that 
was present (Type II error). Second, because the entire study was web-based we created bias 
against eHealth illiterate participants and may have excluded a relevant group of patients39. 
We did not systematically examine reasons for not participating because of practical reasons. 
Although gender and age of responders did not differ significantly from non-responders, 
further research into factors associated with participating in eHealth studies and use of the 
educational eHealth tool could provide starting points for improvement of the application9,38. 
 
In this randomized controlled trial we demonstrated that an educational eHealth tool did not 
result in higher satisfaction with a first consultation in orthopaedics outpatient clinic setting 
for patients with possible hip or knee OA, but did result in small effects on knowledge and 
treatment beliefs. Future research is needed to evaluate if improvements of the educational 
eHealth tool and optimized implementation strategies in different care settings result in 
better outcomes.
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Supplementary material.
The educational eHealth tool
Development
Based on patient responses in daily practice to a previous implemented self-management 
booklet we choose to develop the educational eHealth tool1. We followed an iterative method 
of persuasive design. Persuasive technology is the use of technology (internet, mobile devices 
like smartphones, tablets, e-mail) to change people’s behaviour and influence their choices. 
Research shows that online applications, which are developed by using the methodology of 
persuasive design, are leading to better treatment adherence2. A project group consisting 
of a project leader with expertise in persuasive design, a senior researcher, 4 students 
and 4 patients with osteoarthritis (OA) were responsible for the execution of the different 
steps. First, by means of individual interviews with a feedback group of 8 patients with OA 
information needs regarding 1) a previously developed multidisciplinary, guideline-based 
stepped-care strategy for patients with knee and hip osteoarthritis and health care providers3 
and 2) preferences and barriers regarding the use of technology were examined. Main results 
regarding needs were “tailored information”, “assistance in preparing consultations with 
care providers”, “need for tool to log important health information related to osteoarthritis” 
and “need for tool to log appointments with care provider”. Next, based on the results of the 
interviews the primary goals of the tool were defined after discussion with all members of the 
project group. Those goals were translated to “actual target behaviours”, e.g. “start internet 
application”, “register for account”; “click for more detailed information” and “log questions 
for care provider”. Then, for each target behaviour a paper prototype was produced consisting 
of the different “screens” by the student members of the project group. These paper prototypes 
were iteratively tested on feasibility and clarity by the members of the patient feedback group, 
utilizing the “speaking aloud” method and adapted several times4. The paper version was used 
to specify functionalities of the educational eHealth tool. 
Based on specified functionalities a software development company (Comaxx – e-business) 
started the development of the tool using the project management method Scrum. The Scrum 
method is an iterative process in which the tool was developed in 4 sprints of 4-6 weeks. Each 
sprint followed the phases of development, user-testing, adaptation, re-testing and finalizing. 
In each user-testing phase a group of 5-10 patients and health care providers gave their 
feedback on the educational eHealth tool. 
Functionalities
The final version of the educational eHealth tool as used in the study was available as native 
application for iOS and Android (Version 1.1, release date February 14th 2017), and online 
application (www.artrosewijzer.nl) free of charge. The tool can only be accessed with a 
username and password, provided by the researcher. The educational eHealth tool has the 
following parts:
1. “Information” (Figure 1). Information on OA and treatment modalities, based on a stepped-
care strategy for OA3, with additional information on surgical treatment. 
2. “My consultation” (Figure 1). In this part the user gets the option to record a consultation 
by filling in date, time, location, healthcare professional and subject. Based on the type of 
healthcare professional (orthopaedic surgeon, rheumatologist, physiotherapist, other) 
questions can be answered that likely will be asked during the consultation. Additionally, 
users can record questions they want to ask themselves during the consultation. During 
the week before the upcoming consultation it is possible to daily monitor fatigue or pain 
on a numeric rating scale (0 to 10). Users receive a notification at the time they planned a 
measurement.  
3. “Medication” (Figure 2). The possibility to list medication use (e.g. dosage) with the option 
to set reminders for intake
4. Achievements (Figure 2). It is possible to earn three achievements while using the 
educational eHealth tool. The first one can be earned when users read all the information 
parts in the tool. The second one can be earned when a consultation is planned. The last one 
is received when medication use is registered in the app.
5. Timeline (Figure 3). Based on a planned consultation a visual timeline is created in the tool, 
along with measurement moments and preparation. One day before the consultation the 
user receives a notification to prepare the consultation. 
Figure 1. Screenshots of the stepped care strategy, providing information on treatment options for hip 
and knee OA (left) and consultation preparation (right) in the educational eHealth tool.
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Abstract
Background 
The use of eHealth technology to prepare patients with hip or knee osteoarthritis (OA) for their 
first orthopedic consultation seems promising. The exploration of the use and usability of an 
educational eHealth tool may highlight potential modifications that could increase patient 
engagement and effectiveness.
Objectives 
1) to identify the use and usability of a standalone educational eHealth tool for patients with 
suspected hip or knee OA; 2) to explore whether the recorded questions in the eHealth tool 
were in line with an existing widely used question prompt list; and 3) to investigate whether 
user characteristics are related to use and usability.
Methods 
We used data from 144 patients in the intervention group of a randomized controlled trial, who 
were asked to use the educational eHealth tool to prepare for their upcoming first orthopedic 
consultation. We defined ‘users’ and ‘non-users’ based on whether they had opened the 
tool at least once. ‘Users’ were characterized as ‘active’ or ‘superficial’ depending on the 
extent of their use of the tool. The recorded questions for the consultation preparation were 
categorized into themes fitting three predefined questions (“What are my options?”, ”What 
are the possible benefits and harms of those options?” and “How likely are each of the benefits 
and harms to happen to me?”) or in a ‘remaining’ category. Usability was measured using the 
System Usability Scale (SUS, 0-100). Data were also collected on the patient demographic and 
clinical characteristics, knowledge of OA, and internet and smartphone usage in daily life. The 
characteristics associated with ‘users’ and ‘non-users’ were analyzed using a multivariable 
logistic regression analysis. 
Results 
A total of 116 (81%) participants used the educational eHealth tool, of whom 87 (75%) were 
‘active users’. Of the three components of the tool (‘Information’, ‘My consultation’ and, 
‘Medication), ‘Medication’ was the least used (34%). Based on the recorded questions of the 
users a fourth predefined question could be proposed: “What is my situation at this moment?”. 
The mean (SD) SUS score was 64.8 (16.0). No difference was found between the SUS scores of 
superficial and active users (mean difference (95% CI): 0.04 (-7.69, 7.77)). Participants with a 
higher baseline knowledge of OA (OR (95% CI): 1.2 (1.0, 1.4)) and who used the internet less 
frequently in their daily lives (OR (95% CI): 0.6 (0.5, 0.9)) were more likely to use the educational 
eHealth tool. We found no differences between the demographics and clinical characteristics 
of the superficial and active users.
Conclusions
Based on the results of this study, it can be concluded that the use of an educational eHealth 
tool to prepare patients with hip or knee OA for a first orthopedic consultation is feasible. Our 
results suggest some improvements that should be made to the content of the tool to improve 
its usability. No clear practical implications were found to support the implementation of the 
educational eHealth tool in specific subgroups. 
Introduction
Osteoarthritis (OA) is an age-related, degenerative joint disease and one of the most common 
causes of disability around the world1. International guidelines recommend non-surgical 
treatments, such as lifestyle education, exercise therapy, weight loss if overweight, and 
pain medication, as a primary approach to manage hip or knee OA in the early stages2,3. 
Once these conservative treatment options have been adequately tried and failed, or in the 
case of diagnostic uncertainty, a referral to an orthopedic surgeon should be considered for 
further diagnostic evaluation and consideration of surgical interventions, e.g. a total joint 
replacement2. Patients with hip and knee OA often expect action to be taken when referred 
to an orthopedic surgeon4; however, only one third to a half of referred patients are eligible 
for a joint replacement5,6. It is therefore conceivable that patients’ expectations about 
the consultation may not always be met, resulting in patients being dissatisfied7. A solid 
preparation for the consultation might help to streamline patient expectations8. 
In general, educational interventions can help patients to be more prepared for a consultation 
by providing information on treatment options6 and by assisting patients in reflecting on 
their own situation (e.g., monitoring symptoms, or recording medical history)9-11. Moreover, 
the use of self-prepared or provided question prompt lists for patients to ask, or questions to 
be expected from the health care provider, can facilitate the exchange of information during 
consultation8,12,13. Previous research has shown that the use of conventional educational tools 
to prepare patients for consultations and to aid treatment decision making in OA is associated 
with lower health care costs because it may postpone unnecessary early surgery11,14.
The growing and emerging opportunities in the use of eHealth can be harnessed to further 
develop educational interventions with the potential to improve efficiency and lower costs15. 
To contribute to the emerging field of eHealth for OA and to support patients, an educational 
eHealth tool was developed to help hip and knee OA patients prepare for their first orthopedic 
consultation. This standalone smartphone and web-based intervention provides information 
on treatment options for hip and knee OA, the option to prepare for a consultation by preparing 
questions, and enables patients to monitor their symptoms and medication use. A randomized 
evaluation of this educational eHealth tool showed that it did not influence patient 
satisfaction with their consultation, but it did have small effects on patient knowledge of OA 
and treatment expectations (submitted). These results were less promising than expected; it 
seemed important to further explore the actual use of the intervention. Data on the use and 
non-usage of (components of) an intervention and its usability can provide information on 
potential intervention modifications that increase engagement and likely, effectiveness16,17.
The aim of the present study was to identify the use and usability of the afore mentioned 
educational eHealth tool. We therefore describe the user rates of different components of 
the tool and explore how the preparation component of the application is used (i.e., which 
questions do participants prepare) and whether these questions are in line with an existing 
widely used question prompt list18. Our second aim was to investigate whether certain user 
characteristics are related to the use and usability of the educational eHealth tool, to provide 
points of support for its implementation. 
Use and usability of an educational eHealth tool
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Methods
Design and setting
The data for the present study were collected as part of a randomized controlled trial (RCT) 
evaluating the effect of an educational eHealth tool compared with standard care practices, 
which was carried out between March 2017 and May 2018 at the outpatient department 
for Orthopaedic Surgery at the Sint Maartenskliniek, Nijmegen, the Netherlands. Baseline 
and follow-up data for the intervention group and data retrieved from the backend of the 
educational eHealth tool were used in the present study. All patients gave their informed 
consent for participation. The Medical Ethics Committee on Research Involving Human 
Subjects (CMO) Region Arnhem-Nijmegen (study number 2016-3096) waived ethical approval 
because it is not required for this type of study under Dutch law. The RCT was registered in the 
Dutch Trial Register (trial number NTR6262).
Participants and procedure
Patients who had a scheduled visit for a new treatment episode at the outpatient clinic of 
Orthopedic Surgery at the Sint Maartenskliniek, Nijmegen, were checked for their eligibility. 
The inclusion criteria were: 1) aged 18 years or older; 2) the referral letter of their general 
practitioner or the referring specialist mentioned the (suspected) diagnosis of OA in the 
knee or hip; and 3) they had not previously visited the department of Orthopedic Surgery at 
the Sint Maartenskliniek for that index joint. The exclusion criteria were: 1) unable to read or 
understand Dutch l; 2) did not possess a smartphone, computer, or tablet; or 3) did not have an 
e-mail address. Eligible patients were invited to participate in a letter providing information 
on the study. Patients who were willing to participate received further information about 
the study by e-mail and were asked to fill in a baseline questionnaire 2-5 weeks prior to 
their consultation. Once baseline data were collected, participants were allocated to the 
intervention or control group (allocation ratio 1:1, stratified by main OA-location hip or 
knee, using randomly varied block sizes (4 to 8)). Participants who were randomly assigned 
to the intervention group received an e-mail with personal login details and an information 
flyer about the installation and use of the educational eHealth tool. The tool could be used 
during the two weeks prior to the scheduled consultation. One day after their consultation 
participants received a link to a follow-up questionnaire.
Intervention
The educational eHealth tool was developed in collaboration with, patients with OA and 
healthcare professionals, following an iterative method of persuasive design19. The tool 
was available as a mobile application (Android and iOS) and in a web-based version. The 
tool consists of three parts, ‘Information’, ‘My consultations’, and ‘Medication’, covering the 
following functionalities: (1) short facts and information on OA and treatment modalities, 
based on a stepped-care strategy for OA20; (2) preparation for the upcoming consultation, 
consisting of predefined questions to answer, and space to record additional questions the 
patient would like to ask the orthopedic surgeon; (3) the option to monitor pain and fatigue 
during the week prior to the consultation; (4) a list of medication used (e.g., dosage), with 
the option to set reminders for intake; and (5) the option to create a visual timeline with the 
scheduled consultation, assessments and preparation. Users could earn three achievement 
awards while using the tool: one when they had scrolled through all information parts, one 
when a consultation was detailed in the educational eHealth tool, and one when medication 
use is registered in the tool.
Assessments
All clinical data were collected online using electronic data capture and management program 
Castor EDC. Demographic and clinical characteristics, knowledge, and frequency of internet 
and smartphone use in daily life were assessed at baseline. The usability of the intervention 
was assessed during the week after the consultation. Objective usage data was extracted 
from the backend of the educational eHealth tool on (1) opening the tool and opening specific 
components, (2) information concerning a planned consultation (date, time, location, reason 
for consultation and consulting healthcare professional), preparation of the consultation 
(questions to ask during the consultation and answers to questions that can be expected to 
be asked by the orthopedic surgeon), measurements (pain and fatigue) and medication as 
recorded by the users and (3) earning of achievement awards.
Use
Based on the objective user data participants were classified as a ‘user’ or ‘non-user’. ‘Users’ of 
the educational eHealth tool were defined as ‘opening the tool at least once’, while ‘non-users’ 
were those participants who did not open the educational eHealth tool at all. ‘Users’ were 
further defined as ‘active’ or ‘superficial’. If a participant had opened the tool and earned at 
least one achievement award, they were defined as an ‘active user’. Participants were defined 
as ‘superficial users’ if they had used the tool but had not earned any achievements.
Preparation
The questions that patients recorded in the educational eHealth tool in preparation for 
their consultation were extracted from the backend of the applications. The questions were 
categorized into three themes based on the three good-preparation questions outlined by 
Shepherd et al. (2011): “What are my options?”, “What are the possible benefits and harms of 
those options?” and “How likely are each of the benefits and harms to happen to me?”18. For the 
latter question we used the Dutch version, which was translated into “What does this mean 
for my situation?”. If the question did not fit one of the three themes, it was put in a ‘remaining’ 
category, which was subsequently further defined based on the nature of questions assigned 
to that category. This categorization was performed independently by a research assistant 
and a researcher. Any disagreement was resolved by discussion, and if consensus was still not 
met, a third researcher was consulted. 
Usability
In the follow-up questionnaire, the usability of the educational eHealth tool was assessed 
using the 10-item System Usability Scale (SUS)21. The items, which covered complexity, ease 
of use, and willingness to use the tool, among other factors, were scored on a five-point Likert 
scale (‘strongly disagree’ to ‘strongly agree’). The final scores for the SUS could range from 0 
to 100, where higher scores indicate better usability. The SUS is thought to be a robust, valid 
and versatile questionnaire22. The extent to which patients were satisfied with the tool was 
measured by asking the patients to rate their satisfaction on a NRS ranging from 0 to 10, with 
higher scores indicating a higher satisfaction.
Demographic and clinical patient characteristics
Demographic data were collected on the gender, age, body mass index (BMI), marital status, 
level of education and work status of the patients. Clinical characteristics were collected on 
the OA location (hip or knee) and duration of symptoms (years). To asses pain and function, 
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patients were asked to complete the Dutch Knee/Hip injury and Osteoarthritis Outcome 
Score (KOOS/HOOS)23,24. From the KOOS/HOOS, pain and function scores on subscales of the 
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) can be derived25. 
Scores were presented as standardized scores (0-100), with higher scores indicating more 
pain and worse function. Fatigue during the past week was assessed on a Numeric Rating 
Scale (NRS) from 0 (‘no fatigue’) to 100 (‘extreme fatigue’). To record the use of pain medication, 
participants were asked (yes/no) whether they had used pain medication in the past three 
months for their hip or knee symptoms.
Patient knowledge of OA (treatments) was assessed using a self-administered questionnaire. 
Based on the frequently asked questions on OA reported in a previous study26, 22 statements 
could be scored on a four-point scale (‘totally disagree’ to ‘totally agree’, with an additional 
option ‘I don’t know’). A total score (maximum of 22) was calculated by awarding one point for 
each correct response. Each incorrect or undecided (‘I don’t know’) answer was scored as 0.
 
Technology usage (frequency of internet and smartphone use in daily life) was assessed using 
two subscales of the Media and Technology Usage and Attitudes Scale (MTUAS)27. These scales 
use a 10-point frequency scale (1 = never, 5 = several times a week, 10 = all the time) to score 
possible activities on a smartphone (e.g. “using apps” or “listening to music”) and searching 
activities on the internet (e.g. “searching for information”). Mean scores can be calculated for 
each subscale.  
  
Data analysis
Descriptive analysis
Baseline characteristics, user data, and usability were described descriptively using mean 
(SD), median (IQR), and number (%) where appropriate. 
Statistical analysis
The demographic and clinical characteristics were compared between ‘non-users’ and ‘users’, 
and between ‘superficial’ and ‘active’ users of the educational eHealth tool using multivariable 
logistic regression analyses. First, the individual binominal associations between 
characteristics and the outcome variable (user or non-user) were calculated. Variables with 
a p-value ≤ 0.157 were selected for the multivariable logistic regression analyses28. By use of 
the Variance Inflation Factor (VIF, cut-off> 10) statistic, the remaining variables were tested 
for collinearity28. A backward selection (p-value < 0.10 for removal) was used to generate the 
final model. 
For the logistic regression analysis, multiple imputation using Imputation by Chained Equation 
was used to estimate the missing values. A total of 20 imputed datasets were combined using 
Rubin’s rules29. These data were analysed using Stata 13.1.
 
Results 
A total of 144 patients with knee or hip OA were included in this study. Their mean (SD) age 
was 61.7 (10.4), and more women (57%) participated than men. The mean (SD) BMI of the 
participants was 27.9 (4.4) kg/m2. A total of 57 (40%) participants had a low educational level 
(<12 years) and 58 (43%) had a paid job at the time of inclusion. The majority of participants 
had a scheduled consultation for aknee joint (80%). The duration of symptoms was less than 
five years for the majority of participants (58%); however, patients had moderate to severe 
impaired functioning as reflected by the WOMAC (mean (SD): 50.6 (20.1) for pain and 55.1 (21.1) 
for functioning). Patient characteristics are shown in Table 1.
Table 1. Patient and clinical characteristics of users and non-users of the educational eHealth tool.
Non-users
(n=28)
Users
(n=116)
Gender (female), n (%) 14 (50) 67 (58)
Age (years), mean (SD) 59.4 (12.1) 62.2 (9.9)
BMI > 25 kg/m2, n (%) 18 (64) 78 (67)
Married, n (%) 20 (71) 86 (74)
Level of education (>12 years), n (%) 17 (61) 67 (58)
Work status (paid), n (%) 11 (52) 47 (41)
Location (knee), n (%) 21 (75) 94 (81)
Duration of symptoms (>5 years), n (%) 13 (48.1) 46 (39.7)
Pain, WOMACa (0-100), mean (SD) 58.1 (23.1) 49.1 (19.2)
Functioning, WOMACa (0-100), mean (SD) 62.4 (21.7) 53.5 (20.8)
Fatigue, NRS (0-100), mean (SD) 40.1 (20.2) 48.5 (25.1)
Pain medication use, n (%) 21 (81) 93 (83)
Knowledge of OAb (0-22), mean (SD) 9.7 (3.5) 11.4 (3.7)
Smartphone usage in daily life, MTUASc (1-10), mean (SD) 6.1 (1.7) 5.0 (1.9)
Internet usage in daily life, MTUASc (1-10), mean (SD) 6.3 (1.9) 4.8 (1.7)
aWOMAC: Western Ontario and McMaster Universities Osteoarthritis Index, bSelf-administered , cMTUAS: Media and 
Technology Usage and Attitudes Scale.
Use of the educational eHealth tool
Among the participants, 116 (81%)were users and 28 (19%) were non-users of the eHealth tool 
(Figure 1). The group of 116 users, comprised 29 (25%) superficial users and 87 (75%) active 
users.
 
Among the users, 74 (64%) participants used the Android or iOS application and 57 (49%) used 
the web-version of the educational eHealth tool, with 15 participants using both platforms. 
The three main components of the tool ( ‘Information’, ‘My consultation’, and ‘Medication’) 
were all opened by the majority of users (91-95%) (Table 2) whereas the short facts on OA were 
opened by slightly fewer users (80%). The median number of opened components was two 
(IQR 1-3). The actual use (i.e., earning an achievement award) was highest for the preparation 
for the consultation (57%), followed by reading all the information on OA treatments (35%) 
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and listing one’s medication (34%). A detailed look into the earned achievements revealed that 
participants who only earned one achievement, received the award for the ‘Information’ or 
‘My consultation’ components. For those who earned two achievements, the combination of 
‘My consultation’ and ‘Medication’ was most frequently earned. Our results also show that, 
of the 87 active users, 19 solely used the more passive component (i.e., reading information), 
while more than half chose to use the interactive components alone (i.e., preparing for a 
consultation only or in combination with listing medication).
Figure 1. Distribution of non-users and users (superficial and active) among the study population. 
Table 2. Use of components of the educational eHealth tool among 116 users.
Component
N (%)
Frequency
Median (IQR)
Earned 
achievement
N(%)
Information 41 (35)a
Opened ‘Information’ 110 (95) 4.5 (2-10)
Read ≥ 1 short facts 93 (80) 7.5 (1.5-11)
My consultation 66 (57)b
Opened ‘My consultation’ 109 (94) 6.5 (4-35)
Answered ≥ 1 preparation questions 63 (54)
Recorded ≥ 1 questions for consultation 31 (27)
Scheduled pain and/or fatigue measurements 38 (33)
Medication 40 (34)c
Opened ‘Medication’ 105 (91) 6.5 (2.5-14.5)
a Visited all pages with information, b Scheduled consultation date, c Listed medication use.
Questions in preparation for their consult
About one quarter of users recorded one or more questions in preparation for their consultation. 
A total of 75 questions were recorded in the tool. Disagreement about the categorization of 20 
questions was resolved by discussion. Two questions were excluded from the categorization 
because they were formulated as notes rather than questions. A total of 46 questions were 
categorized into the three predefined themes; “What are my options?”, “What are the possible 
benefits and harms of those options?”, and “What does this mean is my situation?” (Table 
3). When discussing the remaining 27 questions, a fourth theme was identified, “What is my 
situation at this moment?”, with 15 questions added to this category. The other 12 questions 
were grouped into the ‘remaining’ category. These were mainly educational questions on 
how to deal with OA in daily life, some of which addressed the added value of experimental 
treatments. 
Table 3. Categorization of questions prepared in the educational eHealth tool, with examples given for 
each theme. 
Themes (number of questions) Example questions
What is my situation at this moment? (15) • How far has the osteoarthritis progressed?
• What is the situation right now and what is the 
prognosis?
What are my options? (35) • What is your advice in resolving the pain?
• What are my treatment options?
What are the possible benefits and harms 
of those options? (5)
• What can I expect if I had surgery?
• What is the recovery period of surgery?
What does this mean in my situation? (6) • Is it still necessary to use orthopaedic shoes?
• Is it possible to get an injection in my knee one more 
time?
Remaining (12) • At what level can I be physically active with regard to the 
wear and tear of my cartilage?
• Is it possible to inject cartilage into the knee?
Usability
The mean (SD) usability score among users, as measured with the SUS, was 64.8 (16.0). 
Moreover, patient satisfaction with the educational eHealth tool was 6.9 (1.7) on a scale from 
0 to 10. No differences were found in the SUS and satisfaction scores between active and 
superficial users (mean difference (95% CI): 0.04 (-7.69, 7.77) and 0.3 (-0.50, 1.11) respectively).
Subgroup characteristics
Based on univariate binominal regression analyses, fatigue (P = 0.16), knowledge of OA 
(P = 0.04), and smartphone (P = 0.03) and internet (P = 0.009) use in daily life were included 
in a multivariable analysis. This analysis revealed that participants with a higher baseline 
knowledge of OA (OR (95% CI): 1.2 (1.0, 1.4)), and who used the internet less frequently in their 
daily life (OR (95% CI): 0.6 (0.5, 0.9)) were more likely to use the educational eHealth tool (Table 
4). No statistically significant differences were found between the demographic and clinical 
characteristics of the superficial and active users. 
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Table 4. Results from the multivariable logistic regression analysis for differences between users and 
non-users of the educational eHealth tool.
   
OR
(95% CI)
P value
Knowledge of OAa (0-22) 1.2 (1.0, 1.4) 0.02
Internet usage in daily life, MTUAS (1-10) 0.6 (0.5, 0.9) 0.003
aSelf-administered, bMTUAS: Media and Technology Usage and Attitudes Scale.
Discussion
This study explored the use and usability of a smartphone and web-based educational eHealth 
tool. The educational eHealth tool was used by 81% of the patients with knee or hip OA who 
were offered it. Among users, 75% actively engaged with the tool and used at least one of the 
components, with ‘Information’ and ‘My consultation’ being the most popular components. 
Questions that were recorded by participants in preparation for their consultation were mostly 
in line with a widely used question prompt list, although a considerable number remained, 
some of which could be categorized in a new additional theme (“What is my situation at this 
moment?”). Participants with a higher baseline knowledge of OA and who used the internet 
less frequently in their daily lives were most likely to use the tool. No other statistically 
significant differences were found between users and non-users of the educational eHealth 
tool.
To our knowledge, little is known about use of stand-alone eHealth interventions in OA. Our 
finding that 81% of participants used the educational eHealth tool is in line with the results 
of De Vries et al.30, who evaluated adherence to an online component of a blended care 
physical activity program for patients with hip or knee OA. This study was part of a blended 
care intervention, involving interaction with a physiotherapist, so is not directly comparable 
with our study. One recently published RCT on the effectiveness of an educational smartphone 
and tablet app reported a 70% adherence rate31. Compared with other eHealth stand-alone 
interventions these percentages are reasonably high16,17. The relatively high usage rate in our 
study could be explained by the short timeframe in which the tool could be used (two weeks 
prior to the upcoming consultation) and the specific objective of the tool. Currently, there is no 
consensus about how to define and appraise eHealth use; measures used to define use include 
the frequency of logging in or using a tool, the number of components used or the time spent 
on the tool32. Often the threshold for ‘use’ is drawn based on the concept that “more is better” 
or is not justified at al33. Defining and operationalizing the elements and the measures that 
constitute eHealth “use” fitting the aim of the intervention would facilitate comparisons 
between studies.
Regardless of the high user-rates in our study our results regarding usability and patient 
satisfaction about the tool show that there is still room for improvement. The mean usability 
score of our educational eHealth tool was 64.8 on a scale from 0-100 as measured with the SUS. 
Although this score corresponds to being Fair to Good34, it does not reach the acceptable score 
(i.e., 70) proposed by Bangor et al.35. Previous studies on the usability of eHealth and mHealth 
tools had considerably higher SUS-scores36,37. Scott et al.36 reported a median (IQR) SUS score of 
95 (86-98) immediately after providing instructions about a mobile app for daily postoperative 
self-reporting after colorectal surgery; however, the majority of participants did not use the 
application after discharge or only used it once. This indicates that high usability alone is not 
sufficient to motivate people to use eHealth tools36. Moreover, user rates in our study were 
reasonably high, indicating that patients see the benefits of using the educational eHealth 
tool in preparation for their consultation. It is therefore conceivable that improvement of the 
content might increase the usability. Frie et al.38 evaluated reviews of smartphone applications 
for monitoring weight loss and found that users had a preference for applications with a 
limited number of features. Our eHealth tool contained three components (‘Information’, ‘My 
consultation’, and ‘Medication’), each of which contained multiple features (e.g., monitoring 
pain and fatigue, recording questions, and answering pre-defined questions). This may have 
unnecessarily complicated the tool. For the further improvement of the tool, the removal of 
the ‘Medication’ component should be considered, as this component was the least used by 
participants.
 
An important part of our intervention was the preparation for the consultation, which involved 
listing questions to ask during the consultation. Currently, three standardized questions 
(“What are my options?”, “What are the possible benefits and harms of those options?”, and 
“How likely are the benefits and harms of each option to occur?”) are used in several national 
campaigns in England, Australia, and the Netherlands12. It is not known to what extent 
these questions cover the essence of the questions patients want to ask, however. Here, we 
compared the listed questions to the three standardized questions. Our results showed that 
about a quarter of the questions listed by patients do not fit these three themes. A considerable 
number of these remaining questions were focused on the current status/situation that 
patients were in, e.g., ‘how far has my OA progressed?’ and ‘what is the prognosis based on my 
current situation?’. This shows that, although prompting pre-defined questions may result in 
patients considering novel topics39, it may also miss patient’s individual information needs. 
This consideration is in line with a recent RCT performed by Bottachini et al. 39 who compared 
the use of a question prompt list (pre-defined questions) with question listing in breast 
cancer patients and found that patients who used the prompt list were less satisfied with 
the information they received during their consultation. Our results support the extension of 
the three standardized questions to four, but also suggest the importance of finding ways to 
elicit the individual information needs of patients not covered in the pre-defined questions 
to optimize their preparation for consultations; for instance, by providing a space for a list of 
their own questions, as we did in our educational eHealth tool.
 
We found several differences between the characteristics of users and non-users. Our results 
show that the baseline knowledge of OA was lower among non-users than users, suggesting 
that some subgroups of patients may just not be as interested in learning more about their 
condition or are not able to40. In clinical practice it is important to be aware of this subgroup 
of patients, which may need a different strategy to be educated. Additionally, we found that 
users were less familiar with using the internet in their daily life than non-users. Although only 
univariate, the same trend was seen for daily life smartphone usage (P = 0.03). A previous study 
on the determinants of adherence to an online component of a physical activity program in 
OA qualitatively identified internet skills as important for optimal adherence30. On average, 
the users in our study indicated that they use the internet and smartphones several times a 
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week, which suggests that they likely had significant skills in using these media. The literature 
also shows that younger people are less likely to adhere to eHealth tools17,41. Although, not 
statistically significant, the non-users in our study were slightly younger than the users. It 
is likely that younger adults, who in general use the internet and smartphones more often42, 
have lost interest in new apps that are continuously being offered to them or already found 
similar apps or information about OA on the internet. Different strategies to target this 
subgroup should be explored.
 
Several limitations of this study need to be addressed. First, we do not know why some 
participants did not use the application or only used it in a superficial way. Qualitative 
research may provide additional insights into how we can further optimize the eHealth 
application. Second, it is important to note that our study sample consisted of patients willing 
to participate in a RCT evaluating an eHealth application. Although patients who were not 
willing to participate did not differ those who did in terms of their age or gender, we do not 
know the extent of internet use by the patients not willing to participate; therefore, it is not 
possible to generalize the user-characteristics we identified to the entire OA population. To 
consolidate our results in future research, we recommend the use of a study design in which 
every patient visiting for a first orthopedic consultation gets access to the educational eHealth 
tool. Finally, because there is no clear definition of ‘use’ in literature, we defined ‘users’ and 
‘non-users’ based on whether they opened the application. Using another cut-off point to 
define these two groups might have resulted in different characteristics being significant 
for the use of the tool; however, considering the small differences found and the lack of 
differences detected between the active and superficial users, it is not likely that changing the 
cut-off point would have resulted in additional findings of interest. 
 
Based on the results of this study it can be concluded that the use of an educational eHealth 
tool to prepare patients with hip and knee OA for their first orthopedic consultation is feasible; 
however, improvements to the content of the tool itself should be established to enhance its 
usability and user satisfaction. It is recommended that four predefined questions are included, 
and that space is provided for patients to list additional questions to support their preparation 
for their consultation. We found no clear practical indications that specific subgroups should 
be targeted for implementation. The literature on the use of eHealth and especially mHealth 
technologies in patients with OA is scarce. The results of this study therefore contribute to the 
body of knowledge for eHealth and mHealth in this population.  
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Abstract
Background 
The aim of this randomized controlled trial was to evaluate the effect of a 'supply on demand'-
distribution strategy, compared to an 'unsolicited supply'-distribution strategy, on the use 
of a care booklet and clinical outcomes among patients with rheumatoid arthritis (RA). In 
addition, differences in socio-demographic and clinical characteristics between users and 
non-users were explored.
Methods
As part of regular care the care booklet was distributed among RA-patients of two hospitals 
in the Netherlands. 1000 patients received the care booklet by mail, whereas another 1000 
received an information letter with the option to order the care booklet. Four months 
after distribution, a random sample of 810 patients (stratified by hospital and distribution 
method) received a questionnaire on the use of the booklet, social-demographic and clinical 
characteristics. To compare effects between the two distribution strategies and differences 
between users and non-users univariate and multilevel regression analyses were performed. 
Secondary analysis included a per-protocol analysis (excluding participants who did not order 
the care booklet).
Results
194 patients in the 'unsolicited supply' and 176 patients in the 'supply on demand' group (46%) 
returned the questionnaire. In the 'supply on demand' group 106 (60.2%) participants ordered 
the care booklet. In total, no difference was found in use between the 'unsolicited supply'-
group (23.2%) and the 'supply on demand'-group (21.6%) (OR 0.9 95%CI: 0.6, 1.5). However, the 
proportion of users among patients in the 'supply on demand'-group who ordered the booklet 
(35%) was significantly higher than in the 'unsolicited supply'-group (OR 1.9 95%CI: 1.1, 3.2). 
Regardless of distribution method, use of the care booklet was associated with being married 
(OR 2.4 95%CI: 1.2, 4.6), higher disease activity (mean difference 0.5 95%CI: 0.0, 1.1), more 
activity limitations (mean difference 0.2 95%CI: 0.1, 0.4), use of corticosteroids (OR 1.9 95%CI: 
1.0, 3.5), perception of disease course as fluctuating (mean difference 1.4 95%CI: 0.5, 2.3) and 
higher educational needs (mean difference 9.7 95%CI: 2.9, 16.6).
Conclusions
From an economic and environmental perspective a 'supply on demand'-distribution strategy 
could be recommended. Results of this study provide starting points to optimize further 
implementation strategies of a care-booklet in routine care.
Background
As a result of pain, fatigue and limitations in daily activities and participation, patients with 
rheumatoid arthritis (RA) have a significantly impaired health related quality of life1. Apart 
from the consequences of the disease, patients with RA deal with different medical treatments 
and a variety of healthcare providers during their course of illness. Therefore, supporting self-
management is an important element of non-pharmacological care2-4. This encompasses 
activities, skills and interventions which allow patients to learn to cope with the consequences 
and treatment of their chronic illness and to take care of themselves2,3. To enhance self-
management, multiple interventions with similar content like face-to-face education and 
patient information booklets and leaflets, both on paper and online are available for patients 
with RA. Preferences may vary with regard to mode of delivery5,6.
One strategy to augment effective self-management is the use of patient care booklets. A care 
booklet can support patients with a chronic condition to play an active role in managing their 
disease and treatment by providing information and tools for monitoring symptoms, prepare 
consultations, record treatment targets and medication4,7,8. Furthermore, a care booklet can 
be used as prompt to enhance the communication between patient and healthcare provider 
during a consultation7,9. Research on the effectiveness of different interactive care booklets for 
osteoarthritis, diabetes and back pain, shows improvement in illness perceptions and clinical 
outcomes10-12. In addition, as the goals of care booklets are to inform patients and to enhance 
their role in managing their disease, it could be expected that the use of a care booklet can 
have positive effects on a patients educational needs4 and self-efficacy13. 
Despite positive effects and recommendations, the use of care booklets is in general 
suboptimal. Previous studies in diabetes care12, hypertension14 and mental health15 suggest 
that the percentage of patients using a care booklet is variable (<55%). Other studies 
suggest that a care booklet may be particularly useful for newly diagnosed patients16 and 
that its content should preferably be tailored to the patient’s unique information needs and 
preferences, and perceptions about their disease, self-management and usefulness of the 
booklet4. However, little is known about optimal strategies to introduce a care booklet to 
patients7 and data on head to head comparison of different distribution strategies on the use 
of educational material is not available. Usage after ‘unsolicited supply’ (i.e. sending a care-
booklet without being requested) may differ from that after ‘supply on demand’ (i.e. offering 
the option to order a care booklet), as patients who are offered the option to order a care 
booklet might be better motivated to use it, ultimately resulting in better outcomes. 
In order to study the effect of different distribution strategies on the use of a recently developed 
care booklet for patients with RA, the aims of the present study were: 1) to evaluate the effect 
of a ‘supply on demand’ distribution strategy and an ‘unsolicited supply’ distribution strategy 
for an RA care booklet regarding its usage, and patients’ educational needs, self-efficacy 
and illness perceptions, and 2) to explore differences in patient and clinical characteristics 
between users and non-users of the care booklet.
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Methods
Study design
In this multicentre randomized controlled trial two distribution strategies of a care booklet for 
patients with RA (‘unsolicited supply’ or ‘supply on demand’) were compared. The study was 
executed between September 2013 and May 2014 at the outpatient clinics for rheumatology 
of two hospitals in two regions of the Netherlands (Leiden University Medical Center (LUMC), 
Leiden and the Sint Maartenskliniek Hospital (SMK), Nijmegen). The Institutional Review 
Board of the University Medical Centre, Nijmegen (protocol number 2013/292) and the Medical 
Ethics Review Committee of the University Medical Centre, Leiden (protocol number: P13.202) 
both waived ethical approval, as the Medical Research Involving Human Subjects Act did not 
apply to this study. 
The RA care booklet 
The initiative to develop a care booklet for patients with RA was taken by regional patient 
organizations and further developed as a collaborative project of RA patients, healthcare 
providers and researchers. The process of development and content of the interactive self-
management “RA care booklet” (Zorgwijzer Reumatoïde Artritis©) is described in an additional 
file [see Additional file 1]. 
Procedure
As part of regular care, the care booklet was distributed among patients with RA visiting the 
outpatient clinics of the departments of rheumatology of the LUMC and the SMK between 
September-December 2013. Because funding for printing booklets was restricted, for each 
outpatient clinic 1000 care booklets were available for distribution. Patients eligible to 
receive a care booklet were selected from the outpatient clinics’ registries by a data manager 
if they fulfilled the following criteria: 1) diagnosed with RA, 2) aged ≥18 years old and 3) having 
a future scheduled visit with a rheumatologist. Two distribution strategies were randomly 
applied by the researchers (AAOMC and SP) in each outpatient clinic concerned 1): ‘unsolicited 
supply’ of the care booklet free of charge to the home-address of patients accompanied by 
an introductory letter on behalf of the medical head of the department of rheumatology and 
2) ‘supply on demand’: mailing an introductory letter about the care booklet on behalf of the 
medical head of the department of rheumatology to the home-address of patients with the 
option to order the care booklet free of charge. Patients could order the RA care booklet by 
sending back a reply card. Randomisation to the two distribution strategies in the outpatients 
of the LUMC was stratified for participation in an other ongoing study (yes/no), based on 
advise of the local review board of the LUMC. 
Four months after distribution of the care booklet or the information letter about the care 
booklet, the subgroup of patients who were selected for the evaluation study received 
information about the study, a questionnaire, as well as a consent form. Reminders were sent 
after two weeks.
Participants
For the current study we planned on inviting half of the patients who were randomized to 
the two distribution strategies for the evaluation (500 from each outpatient clinic). However, 
patients from the LUMC who were participating in another on-going study were excluded 
(remaining participants n=310). A total sample of 810 patients (stratified by outpatient clinic) 
were randomly invited to participate in this study (Figure 1).  
Assessments
The questionnaire comprised questions on the ordering and usage of the care booklet. In 
addition, a number of questions on demographic, clinical and psychosocial characteristics 
and educational needs were incorporated. The maximal time needed to complete the 
questionnaires was estimated to be 30 – 60 minutes. 
Use of the care booklet
First patients were asked whether they had received the care booklet (in the ‘unsolicited 
supply’-group) or had received the care booklet after ordering it (‘supply on demand’-group). 
Second, patients were asked whether they used the care booklet in the past 4 months. Answer-
options included: “no”, “yes, I read (parts of) the care booklet”, “yes, I made notes in the care 
pass”, “yes, I discussed (parts of) the care booklet/pass with my healthcare provider”, “yes, I 
used the care booklet in a different way, namely….”. Multiple answers were possible. Patients 
who answered “no”, or stated that they did not receive or ordered the care booklet were 
classified as “non-users”. Patients answering 1 or more of the “yes”-answers were classified 
as “users”. 
Demographic characteristics
Demographic characteristics included age, gender, ethnicity (native or foreign, based on land 
of birth, land of birth mother and father), marital status (based on being married, divorced, 
widow/widower, never been married), education (≤12 years of education, >12 years of 
education) and work status (based on having paid work or not (retired, unemployed, disabled, 
student, housewife/man) yes/no)).
Clinical characteristics 
included disease duration (years since diagnosis) and medication use (yes/no of nonsteroidal 
anti-inflammatory drugs (NSAIDs) , corticosteroids, disease-modifying anti-rheumatic drugs 
(DMARDs), Biologicals, other). 
The Rheumatoid Arthritis Disease Activity Index (RADAI) was used to measure disease activity17. 
The RADAI is a 5-item self-registered measure of disease activity, which include; “arthritis 
activity over the past 6 months”, “arthritis activity today”, “arthritis pain today”, “morning 
stiffness today” and “severity of pain per joint”. A total score can be calculated by dividing 
the sum of scores by 5. Total score ranges from 0 to10 (higher score = more disease activity). 
Limitations in activities were assessed by the Health Assessment Questionnaire Disability 
Index (HAQ-DI)18. The HAQ-DI has 20-items. Daily activities are scored on a 4-point scale (0 
“without difficulty” – 3 “unable to do”). Overall score can be computed as the sum of domain 
scores, divided by the number of domains answered. Total scores can range from 0 to 3 (0 = least 
difficulty, 3 = extreme difficulty). Educational needs were assessed using the Dutch version of 
the Educational Needs Assessment Tool (D-ENAT)19. The D-ENAT consist of 39 items, grouped 
into seven domains: managing pain, movement, feelings, arthritis process, treatments, self-
help measures and support systems. RA patients are asked to indicate how important it is for 
them to know more about certain topics. A total score can be calculated, ranging from 0 to 
156 (higher score indicate higher educational needs). The Dutch General Self-efficacy Scale 
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(GSES) was used to measure self-efficacy20. The GSES has 10 items of which a total score can 
be calculated. Patients are asked about the belief that their own actions are responsible for 
successful outcomes, on a scale from 1 (not at all true) to 4 (exactly true). Higher scores on 
the GSES, ranging from 10 to 40 reflect higher self-efficacy. To measure illness perceptions the 
Revised Illness Perception Questionnaire (IPQ-R) was used21. The IPQ-R has items divided into 
7 subcategories, beliefs about: RA being acute or chronic (timeline; range 6-30), RA having a 
variety of consequences (consequences; range 4-20), RA having a fluctuating disease course 
(timeline cyclical; range 6-30), RA being under personal control (personal control; range 6-30), 
the ability to control one’s health due to treatment (treatment control; range 5-25), the level 
of understanding RA (illness coherence; range 5-25) and RA causing a variety of emotional 
states (emotional representation; range 6-30). High scores on the timeline, consequences, and 
cyclical dimensions represent strongly held beliefs about the number of symptoms attributed 
to the illness, the chronicity of the condition, the negative consequences of the illness, and the 
cyclical nature of the condition. High scores on the personal control, treatment control and 
coherence dimensions, represent positive beliefs about the controllability of the illness and a 
personal understanding of the condition.
Statistical analysis
Sample size
To detect a 15% difference in proportions of users, assuming 40% use in the ‘unsolicited 
supply’-group versus 55% in the ‘supply on demand’-group, 372 participants (n=186 for per 
group) would be needed (power 0.8, alpha 0.05)22. Estimations of proportions of use were 
based on user-rates in previous studies, which varied between 36-55%12,14,15. A 15% difference 
between groups was considered to be relevant. Considering the comprehensiveness of the 
questionnaire we assumed a 45% response rate19,23, yielding a sample size of 810 patients to 
be invited for this study. 
Data analysis
Data were analysed using Stata version 13.0 (www.stata.com). Descriptive statistics were 
provided as mean and standard deviation (SD) and numbers with percentages (%), where 
applicable. Imputed data were used for regression analyses. Missing data were imputed using 
Imputation by Chained Equations, which is an iterative multivariable regression technique, to 
obtain less biased results and preserve power24.
 
In order to analyse the effect of distribution strategy (“unsolicited supply” / “supply on demand”) 
on the use of the care booklet a multilevel logistic regression analysis was performed using 
“outpatient clinic” as a random effect, using “use of care booklet” as dependent variable and 
distribution strategy as independent variable (intention-to-treat analysis). Multilevel linear 
regression analyses were used to explore the effect of the distribution strategy on educational 
needs, self-efficacy and illness perceptions including “outpatient clinic” as a random effect. 
Additionally analyses were repeated on a per-protocol basis including only those participants 
in the ‘supply on demand group’ who indicated that they had ordered the care booklet. Finally, 
univariate logistic and linear regression analyses were used to explore the differences in age, 
gender, ethnicity, living status, level of education, work ,disease duration, disease activity, 
activity limitations, use of medication, educational needs, self-efficacy and illness perceptions 
and between users and non-users of the care booklet. When needed analyses were corrected 
for “outpatient clinic” and “distribution strategy”. A statistical significance level of p < 0.05 
(two-sided) was adopted for all analyses.
Results
Patients’ demographics and characteristics
From the 810 invited patients, 194 patients in the ‘unsolicited supply’ group and 176 patients 
in the ‘supply on demand’ group (total 370 (45.7%)) provided written consent for participating 
in the present study and returned the questionnaire (Figure 1). Table 1 shows the patient 
characteristics per distribution-group. No significant differences were found between the 
two groups. 
Figure 1. Participants selection from the Sint Maartenskliniek Hospital and Leiden University Medical 
Centre and response rate.
Distribution strategy
The ‘unsolicited supply’-group included 28 patients who did not recall to have received the 
care booklet, who were assigned as non-users. In the ‘supply on demand’ group 106 (60.2%) 
patients had ordered the booklet.
In the total study group, 79 patients (22.4%) used the care booklet, 42 (23.2%) in the ‘unsolicited 
supply’-group and 37 (21.6%) in the ‘supply on demand’ group (OR 0.9 CI: 0.6-1.5, (intention-to-
treat analysis). Logistic regression analysis with “outpatient clinic” as a random effect, yielded 
similar results. In the total group, no differences were found between the two distribution 
strategies in any of the secondary outcomes (Table 2). Educational needs were slightly lower 
in the ‘supply on demand’-group, however this difference was not significant. A sensitivity 
analysis on complete cases yielded similar results.
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A total of 37 (35%) of the patients who ordered the care booklet actually used the care booklet. 
In the per-protocol analysis a significant relation between distribution strategy and actual 
use of the care booklet (OR 1.9 CI: 1.1-3.2) in favour of the ‘supply on demand’-group was 
observed. Similar to the intention-to-treat analysis in the per-protocol analysis no differences 
were found in any of the secondary outcomes.   
Table 1. Demographics and characteristics of patients allocated to the two distribution strategies and as 
total group. 
Group
“unsolicited 
supply”
N=194
Group
“supply on 
demand”
N=176
Total
n=370
Patient characteristics
Gender (female), n (%) 137 (70.6) 114 (64.8) 251 (67.8)
Age (years), mean (SD) 65.0 (11.5) 65.3 (12.4) 65.4 (11.8)
Ethnicity (native), n (%) 175 (91.2) 157 (90.2) 332 (90.7)
Married, n (%) 132 (72.5) 122 (72.2) 254 (72.4)
Level of Education (>12 years), n (%) 75 (40.1) 67 (39.0) 142 (39.6)
Work (paid), n (%) 46 (24.3) 37 (22.4) 83 (23.5)
Outpatient clinic (LUMC), n (%) 66 (34.0) 49 (27.8) 115 (31.1)
Clinical characteristics
Disease duration (years), mean (SD) 17.5 (11.9) 16.4 (12.9) 17.0 (12.4)
Disease activity, RADAI (0-10), mean (SD) 2.5 (1.9) 2.8 (2.0) 2.6 (1.9)
Activity limitations HAQ-DI (0-3), mean (SD) 0.9 (0.7) 0.9 (0.7) 0.9 (0.7)
Medication, n (%)
NSAIDs 66 (34.0) 62 (35.2) 128 (34.6)
Corticosteroid 33 (17.0) 27 (15.3) 60 (16.22)
DMARDs 131 (67.5) 123 (69.9) 254 (68.65)
Biologicals 82 (42.3) 87 (49.4) 169 (45.68)
Care booklet
Ordered the care booklet, n (%) - 106 (60.2) -
Care booklet, n (%)
Non-user 139 (76.8) 134 (78.4) 273 (77.6)
User 42 (23.2) 37 (21.6) 79 (22.4)
RADAI, Rheumatoid Arthritis Disease Activity Index; HAQ-DI, Health Assessment Questionnaire Disability Index
Comparison of users and non-users of the care booklet
Apart from self-ordering of a care booklet, a number of factors appeared to be associated 
with its eventual usage: the users were more often married (OR 2.4 CI: 1.2, 4.6) than non-
users. Users had a higher disease activity (Δ 0.5 CI: 0.0, 1.1), more activity limitations (Δ 0.2 CI: 
0.1, 0.4), used corticosteroids (OR 1.9 CI: 1.0, 3.5) more often, experienced the course of RA as 
fluctuating (Δ 1.4 CI: 0.5, 2.3) and had higher educational needs (Δ 9.7 CI: 2.9, 16.6) compared 
to non-users. No differences between users and non-users were found in other patient and 
clinical characteristics (Table 3).
Table 2. Differences in secondary outcomes between the two distribution strategies 
Group
“unsolicited 
supply”
N=194
Group
“supply on 
demand”
N=176
Difference
(95% CI)
Educational needs, D-ENAT(0-156), mean (SD) 81.3 (26.9) 75.7 (27.5) -4.2 (-9.9, 1.5)
Self-efficacy, GSES, mean (SD) 32.4 (5.7) 32.6 (5.4) 0.2 (-1.0, 1.3)
Illness perceptions, IPQ-R, mean (SD)
Timeline (6-30) 24.7 (4.6) 24.4 (5.4) -0.4 (-1.3, 0.6)
Consequences (4-20) 18.9 (4.8) 18.8 (4.5) -0.1 (-1.1, 0.9)
Timeline cyclical (6-30) 13.9 (3.4) 14.2 (3.5) 0.3 (-0.4, 1.0)
Personal control (6-30) 19.0 (3.6) 19.7 (3.6) 0.7 (0.0, 1.5)
Treatment control (5-25) 17.8 (2.9) 17.9 (3.0) 0.1 (-0.5, 0.7)
Illness coherence (5-25) 17.6 (3.8) 17.4 (3.6) -0.2 (-1.0, 0.6)
Emotional representation (6-30) 13.8 (4.3) 14.1 (4.1) 0.3 (-0.6, 1.1)
D-ENAT, (Dutch) Educational Needs Assessment Tool; GSES, General Self-efficacy Scale; IPQ-R, Revised Illness Perception 
Questionnaire.
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Table 3. Differences in patient and clinical characteristics between users and non-users of the care 
booklet.
Non-users
N=273
Users
N=79
OR (95% CI)
Patient characteristics
Gender (female), n (%) 182 (66.7) 58 (73.4) 1.4 (0.8, 2.4)
Age (years), mean (SD) 65.3 (12.2) 64.7 (9.6) Δ -0.7 (-3.7, 2.3)
Ethnicity (foreign), n (%) 27 (10.0) 6 (7.7) 0.8 (0.3, 1.9)
Married, n (%) 181 (69.4) 64 (84.2) 2.4 (1.2, 4.6)**
Level of education (>12 years), n (%) 106 (39.9) 32 (41.6) 1.1 (0.6, 1.8)
Clinical characteristics
Disease duration (years), mean (SD) 17.3 (12.8) 15.9 (11.2) Δ -1.5 (-4.6, 1.7)
Disease activity, RADAI (0-10), mean (SD) 2.5 (1.9) 3.0 (2.0) Δ 0.5 (0.0, 1.1)**
Activity limitations HAQ-DI (0-3), mean (SD) 0.9 (0.7) 1.1 (0.7) Δ 0.2 (0.1, 0.4)**
Medication, n (%)
NSAIDs 97 (35.5) 29 (36.7) 1.0 (0.6, 1.7)
Corticosteroid 39 (14.3) 19 (24.1) 1.9 (1.0, 3.5)**
DMARDs 185 (67.8) 58 (73.4) 1.3 (0.8, 2.3)
Biologicals 123 (45.1) 42 (53.2) 1.4 (0.8, 2.3)
Educational needs, D-ENAT(0-156), mean (SD) 75.3 (27.5) 86.0 (26.6) Δ 9.7 (2.9, 16.6)**
Self-efficacy, GSES, mean (SD) 32.3 (5.9) 33.1 (4.1) Δ 0.8 (-0.6, 2.2)
Illness perceptions, IPQ-R, mean (SD)
Timeline (6-30) 24.5 (4.6) 25.1 (3.9) Δ 0.6 (-0.5, 1.8)
Consequences (4-20) 18.6 (4.7) 19.8 (4.5) Δ 1.3 (-0.2, 2.3)
Timeline cyclical (6-30) 13.6 (3.6) 15.1 (3.0) Δ 1.4 (0.5, 2.3)**
Personal control (6-30) 19.2 (3.7) 19.6 (3.5) Δ 0.4 (-0.5, 1.3)
Treatment control (5-25) 17.8 (3.0) 17.9 (2.7) Δ 0.1 (-0.6, 0.9)
Illness coherence (5-25) 17.4 (3.7) 18.0 (3.5) Δ 0.5 (-0.5, 1.4)
Emotional representation (6-30) 13.9 (4.3) 14.0 (3.6) Δ 0.1 (-1.0, 1.1)
** Significant for p-value ≤ 0.05 
D-ENAT, (Dutch) Educational Needs Assessment Tool; RADAI, Rheumatoid Arthritis Disease Activity Index; HAQ-DI, Health 
Assessment Questionnaire Disability Index; GSES, General Self-efficacy Scale; IPQ-R, Revised Illness Perception Questionnaire
Discussion 
This is the first study on the effect of distribution strategy on use of an interactive self-
management care booklet for patients with RA. Overall 1 out of 5 patients (22%) used the care 
booklet. No differences were found in numbers of users of the care booklet between the two 
distribution methods (23.2% in the ‘unsolicited supply’-group, versus 21.6% in the ‘supply on 
demand’-group). Consequently, no differences between the distribution-groups were found 
on secondary clinical and patient related outcomes. However, the proportion of users was 
higher among patients who had ordered the booklet in the supply on demand group (35%) 
as compared to the unsolicited supply group. When comparing users with non-users, we 
found significant differences in marital status, disease activity, activity limitations, use of 
corticosteroids, educational needs and illness perceptions (timeline cyclical). 
 
We hypothesized that patients in the ‘supply on demand’-group would use the care booklet 
more often than patients in de ‘unsolicited supply’-group. As patients who took the step of 
ordering the care booklet, might be more eager to use it. Indeed, when only including patients 
who ordered the care booklet, the relative percentage of users in this distribution group rises 
from 21.6% to 35%. This difference is relevant from an economic perspective. Considering that 
the costs of the care booklet are about €1.50, it seems to be a better strategy to only send the 
care booklet to patients who order it. Overall this may lead to less expenses in the distribution 
of the booklet, as less money is lost to sending care booklets to patients who do not use them 
[see Additional file 1]. This is also an important point from an environmental perspective. Not 
only less costs are made when distributing the care booklet on demand, but also fewer care 
booklets are unnecessarily printed and distributed, making the ‘supply on demand strategy 
more sustainable. Further research on cost-effectiveness of the care booklet should be done 
to confirm these results.
In total, only 22% of the participating RA-patients reported to have used the care booklet. 
This is even lower than use of care booklets reported in previous studies12,14,15. Low usage of the 
care booklet in the group of patients who ordered the care booklet might be caused by high 
expectations patients had when requesting the care booklet. Cuperus et al (2013) reported 
that patients’ perceptions about the usefulness of a care booklet has impact on the actual use 
of the booklet4. It is conceivable that patients perceived the care booklet to be useful when 
they ordered it, because it was provided by their outpatient clinic for free. But once received 
patients did not perceive the booklet to be a useful to manage their condition. However, 
it is debatable if this rate should be considered as low, given that 1 out of 5 RA patients uses 
a low-cost self-management tool, after a reasonably simple dissemination strategy. For 
instance, previous research in diabetes care reported a user-rate of 36%, six months after 
disseminating a booklet to diabetes patients. However, in this previous study dissemination 
was incorporated in other intervention activities, in which the booklet was introduced by 
health care providers in an educational meeting12. In a second study on this diabetes patient 
booklet, implementation strategies were even more thoroughly; relevant patient data were 
recorded in the booklet before handing it to the patient and patients were asked to bring the 
booklet to every clinic visit7. This led to a usage rate of 76%. These results suggest that to reach 
a higher uptake of care booklets a more enhanced dissemination strategy is needed and that 
the care booklet should be embedded in a larger intervention. 
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Different theories and methods have been developed to enhance and facilitate the adaptation 
or ‘uptake’ of new ideas or innovations like promoting self-management. In their description 
of the process of dissemination, Greenhalgh et al. suggested that identification and use of 
appropriate communication and distribution channels is important25. To the best of our 
knowledge, the present study is the first to evaluate the effect of distribution strategies of a 
care booklet, on actual use among patients. A previous study on a cancer screening decision 
aid video did look at multiple strategies for distribution, including a supply on demand 
strategy26. They concluded that an automatic distribution strategy to all eligible patients 
is more effective than a strategy which relies on a patient’s initiative. However, they only 
evaluated the number of videos that were disseminated to eligible patients, not if the videos 
were actually used or watched. This could explain why their conclusion is not in line with our 
results, as we do not find an unsolicited supply strategy to be superior. Also, the screening 
decision aid was intended for patients to be seen before their doctor’s visit. The video was 
sent to all patients with an appointment and not necessarily to eligible patients. Screening 
for appropriate diagnosis before sending a care booklet or the option to order one seems 
therefore to be helpful in a distribution approach7,12,26. 
      
In a recent review on strategies for dissemination of recommendations and guidelines 
towards patients, Schipper et al. showed that many ‘opinion’-papers have recommendations 
about dissemination strategies27. Only 1 out of 21 of the included studies in their review 
produced empirical evidence. In this respect, our study contributes to higher level of evidence 
for the effect of dissemination strategies on the uptake of patient information, and specific 
a care booklet. On the basis of the latter review, Schipper et al. described recommendations 
on how to involve patients in the development and dissemination process of guidelines to 
improve uptake27. The involvement of patients in health research is increasingly accepted 
and promoted, as a significant aspect of ensuring the development of high quality, relevant 
and necessary research28. In line with this development, a number of representatives from 
regional associations for patients with rheumatic diseases in The Netherlands were closely 
involved in the development of our care booklet. The active involvement of patients in the 
initiation and execution of the project assured that the perspective of patients was optimally 
taken into account resulting in a care booklet tailored to the preferences and perceptions of 
RA patients about the disease and options of self-management. The involvement of patients 
in the development of the care booklet may have led to the perceived usefulness of the booklet 
among users (mean rating 8 on a scale from 0-10).
We analysed differences between users and non-users of the care booklet, in order to 
explore if we could identify certain target groups based on patient and clinical factors. One 
difference that we found was that users were married more often, than non-users. It could 
be hypothesized that patients are motivated by their partner to use the care booklet. This is 
in line with previous research that RA-patients need social support to better manage their 
chronic condition and take an active role in their own care process29. Clinical outcomes showed 
that users had a higher disease activity, more activity limitations, used corticosteroids more 
often and experienced their RA as having a fluctuating disease course more often compared 
to non-users. We could hypothesize that these outcomes reflect more disease severity and 
that, thus, disease severity is associated with use of booklet. We also found that users of the 
care booklet had higher educational needs. Based on our study design, it is not possible to 
conclude whether these outcomes are a target group characteristic or changed because of 
use of the care booklet. However, these results do offer starting points for further research into 
identifying target groups when distributing care booklets. 
This study has some limitations that need to be mentioned. First, although generalizability 
increases by including patients from two different outpatient clinics, there was a risk for 
selection bias. The LUMC had considerably fewer eligible patients (diagnosed RA) to be 
approached for the dissemination of the care booklet. Additionally, patients from the LUMC 
who were participating in another on-going study were not allowed to participate in the 
present study. This should be taken into consideration when interpreting the results. Second, 
our choice not to include a baseline assessment could be argued. As a result we were not able 
to analyse the effect of the care booklet over time. However, the dissemination of the care 
booklets prior to inviting patients to participate in the study prevented socially desirable use 
as part of a research project. 
Conclusions
In conclusion, this randomized controlled trial shows that distribution strategy (unsolicited 
or supply on demand) does not influence the absolute number of RA patients eventually 
using a care booklet. Therefore, no influence of distribution strategy on clinical outcomes 
were found. The proportion of patients using the care booklet was somewhat higher in those 
who had ordered it on demand as compared to unsolicited supply. From an economic and 
environmental perspective a ‘supply on demand’ distribution strategy seems to be superior 
compared to a ‘unsolicited supply’ strategy. Our findings provide starting points to optimize 
further implementation strategies of a care-booklet by targeting specific subgroups of 
patients or by integrating the care booklet in the routine care.
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Additional file 1 
The RA care booklet 
A number of representatives from regional associations for patients with rheumatic diseases 
in The Netherlands expressed their need for a self-management tool. Therefore, the “RA 
care booklet” (Zorgwijzer Reumatoïde Artritis©) was developed as a collaborative project of 
healthcare providers and rheumatoid arthritis (RA) patients. We used a stepwise approach 
based on the developmental process proposed by Francis et al. (2008), which included: 
determining objectives and functionalities within a project team of researchers and patients, 
professional photography, graphic design and text editing, composing draft versions and 
consultation with stakeholders about the initial set up and draft versions1. For the consultation 
10 patients, 4 rheumatologists and 5 clinical nurse specialists were asked in multiple rounds 
for written feedback.
The care booklet comprises 60 pages of information about RA and its treatment, living with 
RA and self-management of RA. The care booklet also incorporates a separate hand-out, 
the "RA care pass" (Zorgpas RA, 26 pages), allowing patients to record personal information 
like medical history, use of medication and monitor symptoms like pain, fatigue and disease 
activity, using the DAS28-score. Additionally, points to consider for upcoming consultations 
with health care providers and goal setting can be recorded in the care pass.
In the present study the care booklet was distributed using two strategies. Table s1 shows a 
estimation of material costs per 100 approached patients following these two distribution 
strategies.
Table s1. Estimated costs when approaching 100 patients following the two distribution strategies. 
Unsolicited supply Supply on demand
Care Booklet + pass printing costs € 1.41 €1.41
Postage and package costs
Care booklet € 3.12 € 3.12
Informational letter - € 0.78
Reply card - € 0.78
Total costs per patient that receives care booklet € 4.53 €6.09
Costs invested per 100 approached patients €453.00a €396.20b
a € 4.53 x 100 = €453.00
b €6.09 x 60 (number of people that order the care booklet based on present study) + € 0.78 x 40 (number of people who do 
not order the care booklet) = €396.20
Reference List
1.  Francis N, Wood F, Simpson S, Hood K, Butler CC: Developing an 'interactive' booklet on 
respiratory tract infections in children for use in primary care consultations. Patient 
Educ Couns 2008, 73: 286-293.
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Summary and general discussion
Rheumatic and musculoskeletal diseases (RMDs), such as osteoarthritis (OA) or rheumatoid 
arthritis (RA) are among the most prevalent disorders worldwide, with a large impact on 
individual patients as well as society. The pathogenesis of most RMDs is still unknown. Both 
OA and RA are characterized by painful joints, with reduced mobility and function, resulting 
in limitations in daily activities and societal participation. Although there are no curative 
treatments, depending on the condition, a number of effective pharmacological, surgical 
and non-pharmacological treatment options are available1,2. Because of the chronic nature 
of RMDs patients have to cope with consequences of their condition in daily life and consult 
multiple healthcare professionals throughout the course of their disease. 
 
Nowadays, patients take a more active role in the management of their own disease and want 
to actively participate in decisions that need to be made regarding their treatment3,4. This 
active role of patients is also recommended in international guidelines2,5. However, in order 
to do so, patients need to be appropriately informed so they can make appropriate decisions 
based on right expectancies and their personal needs. More knowledge on strategies to 
deliver education for patients with hip and knee OA and RA, that fit patients’ informational 
needs is needed. Therefore, this thesis focused on identifying informational needs of patients 
and exploring the use and effect of educational interventions provided through different 
strategies. In this chapter the results of this thesis are summarized and main findings, 
limitations, implications for clinical practice and directions for future research are discussed. 
Summary
Informational needs among patients with hip and knee OA are often high. Currently, a 
number of informational sources are available to patients (e.g. healthcare professionals, 
websites, leaflets, friends and family). Despite their enormous value, these sources can 
provide conflicting information. Moreover, health and disease related information is often 
written from a healthcare professional’s perspective. In order to better tailor the provision of 
information to patients’ information needs, we collected frequently asked questions (FAQs) of 
patients with hip and knee OA that go beyond general guideline recommendations and could 
not be answered using the website Thuisarts.nl (www.thuisarts.nl) in Chapter 2. Subsequently, 
we used a best-worst scaling exercise to prioritize the FAQs among patients and healthcare 
professionals. A total of 60 FAQs were identified, and then used in the best-worst scaling 
exercise and prioritized by 94 OA-patients and 122 healthcare professionals. The FAQ “What can 
I do myself to decrease symptoms and to prevent the OA from getting worse?” was prioritized 
as most important by both patients and professionals. FAQs that were highly prioritized by 
patients and significantly different from professionals’ mainly concerned treatment options 
offered by different healthcare professionals, whereas highly prioritized FAQs of professionals 
were more often focused on treatment options involving self-management. These differences 
are important to address in the development and improvement of educational interventions, 
to better tailor them to patients’ needs.
Main finding I: This study identified informational needs that are considered important by 
hip and knee OA patients, but to a lesser extent by healthcare professionals. 
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Currently the use of conservative treatments in hip and knee OA is suboptimal. Providing 
tailored education to patients from a joint perspective of healthcare professionals may result 
is more realistic expectations about conservative treatments, and help patients to navigate 
the healthcare system better. Healthcare providers from multiple professional backgrounds 
involved in OA care provided unambiguous answers to the FAQs that were identified in 
Chapter 2. The answers were then included in a multidisciplinary group based educational 
program. We adjusted the program to the local context and offered it in one region in the 
Netherlands. In Chapter 3 the results of an observational pilot study to explore effects of 
this educational program are described. The educational program consisted of 2 meetings 
of 1.5 hours each, and was provided by a physiotherapist, a general practitioner (GP) and 
orthopaedic surgeon or specialized nurse. The aim of the program was to increase patients’ 
knowledge on OA, to stimulate self-management, to discuss benefits and disadvantages 
of treatment options, to promote the stepped care approach of treatments6 and to provide 
clear and consistent answers to the FAQs identified in Chapter 2. At baseline and at 3 months 
follow-up 107 participating hip and knee OA patients completed questionnaires on healthcare 
utilization (primary outcome), pain medication use, pain and functioning in daily living 
(Western Ontario and McMaster Universities Osteoarthritis Index, 0-100), illness perceptions 
(Brief illness perception questionnaire , 0-100), self-efficacy (General Self-efficacy Scale, 10-
40), patient activation (Patient Activation Measure-13, 13-52), knowledge (self-administered 
questionnaire, 0-22) and physical activity (Short Questionnaire to Asses physical activity, min/
week). The proportion of participants who had visited their GP in the 3 months with OA related 
complaints after the program was lower than 3 months previous to the program (40% versus 
25%, p-value 0.01). In addition, we observed a decrease in proportion of patients who visited 
the physiotherapist, (36.1% versus 25.0%, p-value 0.02). Although no significant difference was 
found for visits to the orthopaedic surgeon, rheumatologist or other medical specialists, the 
total number of secondary care contacts did decrease. Both illness perceptions and knowledge 
changed positively (Δ-1.8; 95% CI: 0.4, 3.4 and Δ2.4; 95% CI:-3.0, -1.6 respectively). 
Main finding II: A multidisciplinary educational program comprising clear and consistent 
information on OA and its treatment options, may result in a decrease in healthcare utilization 
and positive changes in illness perceptions and knowledge on OA.
Hip and knee OA patients who are referred to an orthopaedic surgeon often expect action to 
be taken. However, the majority of those patients is not (yet) eligible for a joint replacement. In 
Chapter 4 we describe a randomized controlled trial involving 286 patients with (suspected) 
hip and knee OA who were referred to an orthopaedic surgeon. They were randomly allocated 
to either receiving an educational eHealth tool to prepare their upcoming first orthopaedic 
consultation or usual care. We hypothesized that a solid preparation using the eHealth tool 
is likely to streamline patients’ expectations and increase satisfaction, irrespective of the 
outcome of the consultation. The tool consisted of three main components; ‘Information’ 
(information on OA and treatments), ‘My consultation’ (predefined questions, space to record 
questions to ask during the consultation and monitoring of pain/fatigue) and ‘Medication’ 
(option to record medication list). The primary outcome, satisfaction with the consultation, 
was measured with the Consumer Quality Index (CQI), one day after the consultation (follow-
up). Secondary outcomes were knowledge (self-administered questionnaire, 0-22), treatment 
beliefs regarding physical activity, pain medication and joint replacement surgery (Treatment 
beliefs in OsteoArthritis questionnaire, range 1-5), assessment of patient’s involvement in 
consultation by the surgeon (5-point Likert scale) and patient satisfaction with the outcome of 
the consultation (numeric rating scale, 0-10). We found no differences between groups on the 
three subscales of our primary outcome measure. Between group differences (95% CI) were 
in favour of the intervention group for knowledge (1.4 (0.6, 2.2)), negative beliefs regarding 
physical activities (-0.19 (-0.37, -0.002) and pain medication (-0.30 (-0.49, -0.01)). We found no 
differences on other secondary outcomes. 
Main finding III: An educational eHealth tool for hip and knee OA patients to prepare a first 
orthopaedic consultation does not result in higher patient satisfaction with the consultation, 
but it does influence cognitions about osteoarthritis.
Because we did not find an effect on our primary outcome in the RCT described in Chapter 
4, and only small effects on secondary outcomes, we further explored the actual use of the 
educational eHealth intervention in Chapter 5. The use and usability of the educational 
eHealth tool, as well as factors related to its use were described in this study. We analysed 
objective user data of 144 participants. Participants were classified as ‘user’ or ‘non-user’ 
based on ‘opening the tool at least once’. ‘Users’ were further specified as ‘active’ if they 
actively used at least 1 out of the 3 main components. We used the System Usability Scale 
(SUS, 0-100) to assess usability of the eHealth tool and a numeric rating scale (0-10) to assess 
satisfaction. We collected data on demographic and clinical characteristics, knowledge on 
OA (self-administered questionnaire, 0-22) and internet and smartphone usage in daily life 
(Media and Technology Usage and Attitudes Scale, 1-10) to evaluate their association with 
use of the educational eHealth tool. Use of the tool was reasonably high (81% used the tool 
at least once and of those users 75% actively engaged in one of the three main components. 
However, usability and satisfaction of the tool were relatively low (mean (SD): 64.8 (16.0) and 
6.9 (1.7) respectively. Based on the analysis of objective user data we could identify targets 
for improvement of the application: 1) the component least used was ‘Medication’, in which 
patients could record their medication use and setup reminders. To simplify the tool and 
thereby increasing its usability this component could be removed; 2) in the ‘Consultation’ 
component we provided space to record preparation questions for patients. Based on the 
questions users recorded we propose to provide 4 standardized questions to prepare and ask 
during a consultation (i.e. “What is my situation at this moment?”, “What are my options?”, 
“What are the possible benefits and harms of those options?” and “What does this mean in 
my situation?”), in addition to keeping the open space for users to come up with their own 
questions. Two factors were found to be related to use of the educational eHealth tool, 
namely, users of the educational eHealth tool having slightly more baseline knowledge on OA 
and users being less familiar with using the internet in their daily life compared to non-users. 
Hence, so far no clear subgroups could be identified to accomplish a targeted implementation. 
Main finding IV: Despite relatively disappointing appreciation of its usability, our educational 
eHealth tool to prepare a first orthopaedic consultation is used frequently by the majority of 
patients willing to participate in our study
As patients’ preferences regarding the mode of delivery of information and education can vary, 
the distribution method might also influence the eventual use of educational material. In the 
randomized controlled trial described in Chapter 6 we evaluated two distribution strategies 
of a care booklet for patients with RA i.e. ‘supply on demand’ versus ‘unsolicited supply’ on 
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patient reported use of the care booklet (yes/no, primary outcome), educational needs, self-
efficacy and illness perceptions. We hypothesized that usage after a ‘supply on demand’ 
strategy (i.e. offering the option to order a care booklet) is higher than after an ‘unsolicited 
supply’ strategy. Patients who are offered the option to order a care booklet might be better 
motivated to use it, ultimately resulting in better outcomes. Differences in patient and clinical 
characteristics between users and non-users were also explored. No difference was found 
in use of the care booklet between participants given the option to order the care booklet 
(‘supply on demand’) and participants who received the care booklet anyway (‘unsolicited 
supply’) (OR (95% CI): 0.9 (0.6, 1.5)). However, when only looking at participants who actually 
ordered the care booklet in the ‘supply on demand’-group, this group used the care booklet 
more than the ‘unsolicited supply’-group (OR (95% CI): 1.9 (1.1, 3.2)). From the economic and 
environmental perspectives a ‘supply on demand’-distribution strategy could therefore be 
recommended. Regardless of the distribution strategy, use of the care booklet was associated 
with being married, more disease severity, higher educational needs and less positive disease 
perceptions. Results of this study provide starting points to further optimize implementation 
strategies of patient education materials.
Main finding V: The type of distribution strategy (‘unsolicited’ vs ‘supply-on-demand’) does 
not affect the use of an educational care booklet in RA patients.
Discussion
In this section main findings and methodological considerations of this thesis are discussed. 
Based on these considerations I propose recommendations for further research and clinical 
implications regarding patient education. 
Patient education materials
Based on guideline recommendations high quality patient education materials have been 
developed in the past years to support patients to become more informed, and to support 
healthcare professionals in providing patient education. In the Netherlands, examples 
of three online evidence-based websites are Thuisarts.nl, Defysiotherapeut.com and 
ReumaNederland.nl (i.e. ‘Homedoctor’, ‘Physiotherapist’, ‘RMDs in the Netherlands’). We 
developed a multidisciplinary group-based intervention to provide patient education in 
primary care as described in Chapter 3. We chose a multidisciplinary approach; in both the 
developmental process as well as in the execution of the program. This choice was based on 
previous research suggesting to focus on the communication between healthcare providers 
involved in OA treatment to improve prescription of non-surgical treatment options7. 
Moreover, as patients may consult multiple healthcare professionals the risk to encounter 
conflicting information arises8. Receiving conflicting expert opinions may be perceived as 
incompetence of experts, which in turn has been associated with lower intentions to pursue 
health behaviours that are known to be beneficial9. Also, patients express the need for more 
clear and consistent information on their condition10. In the process of achieving consensus 
on the content of the program and answering the FAQs on OA identified in Chapter 2, we 
targeted differences in beliefs among healthcare providers regarding the efficacy of non-
surgical treatments7,11 and clarified roles of different healthcare providers in the management 
of OA patients12. Consequently, this resulted in clear and consistent information that was 
disseminated during the course. This could explain the increased knowledge of patients after 
participating in the program. It could therefore be suggested to provide interdisciplinary 
patient education in primary care with multiple disciplines across settings with consistent 
information on self-management and available treatments (and a shared point of view about 
new and experimental treatments). Moreover, so far little research has been done on the 
impact of consistency of information across settings and across disciplines for patients with 
osteoarthritis on self-management skills. In my opinion this is an important area for future 
research.
Tailored information provision
In order to tailor interventions to patients’ needs and preferences we actively involved 
patients in the development process of all interventions described in this thesis. This may 
have contributed to the relatively high satisfaction rates of participants regarding some of 
our interventions (satisfaction score 8 on a scale 1–10 for the educational program in Chapter 
3 and the RA care booklet in Chapter 6). However, satisfaction with our eHealth tool (Chapter 
6) was somewhat lower (7 on a scale 0-10), which may be related to the usability of the tool 
that needs to be improved. Overall, user rates of the interventions varied greatly. The care 
booklet was used by 35% of those who ordered it, the eHealth tool by 81% of participants. Our 
results regarding satisfaction and differences in user rates of the different interventions may 
also indicate that one mode of education delivery may not be suited to one individual and the 
other way around; one individual may not prefer one specific platform. Aligning the content 
of information across a variety of interventions may be needed in order provide information 
fitting preferences for all patients10. I therefore recommend head to head comparison of 
patient educational tools with different modes of delivery (paper, online and face-to-face) 
to usual care. When allocated to the intervention, one should choose his/her own preferred 
mode of education delivery.
One of the research questions of this thesis focused on the identification of subgroups of 
patients who used our different educational interventions. By identifying subgroups of users, 
modes of delivery can be improved and implementation can be more personalized13. However, 
no clear indications for practical implementation points were found based on the results 
of this thesis (Chapter 5 and Chapter 6). The eHealth tool was used slightly more often by 
OA patients with more baseline knowledge on OA and who used the internet less frequently 
in daily life (Chapter 5). It can be suggested that some people are more eager to obtain 
knowledge14 or are more capable to do so15. Moreover, in general older people use the internet 
less frequent than younger ones, but do adhere more often to eHealth interventions16,17. Users 
in our study were slightly older (not statistically significant) possibly explaining the small 
difference we found in daily internet use between users and non-users. However, participants 
in this study were people who were willing to participate in an intervention study, which may 
have resulted in in a selected group in the first place. We used a different approach in Chapter 
6; we first distributed the care booklet and evaluated user characteristics afterwards. Patients 
who were married, with more disease severity, higher educational needs and less positive 
disease perceptions used the care booklet more often. Although small differences were 
found in patient and clinical characteristics between users and non-users of the educational 
eHealth tool and the RA care booklet, it is questionable if these ‘user’-characteristics are 
clinically relevant and need to be addressed. A recent review on educational needs among 
RA patients concluded that patterns of subgroup characteristics are not sufficiently robust to 
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generalize and translate them into decisions regarding information provision on an individual 
or group level18. Our results support this. Thus, in my opinion there are no indications to target 
implementation of educational interventions to specific subgroups. 
  
Timing and setting of patient education
Results in Chapter 4 regarding the outcome of the orthopaedic consultation are in line with 
previous findings that more than half of patients with hip and knee OA are referred back 
to primary care with the prescription of conservative treatment or to wait and see how 
symptoms develop19,20. In addition, more than half of our study population had symptoms for 
a relatively short period of time (<5 years). Although some of these patients may have been 
referred because of diagnostic uncertainty, these findings suggest that OA care is not in line 
with current guidelines21. Guidelines recommend non-surgical treatments starting in an early 
stage of disease, and can be organized in primary care2,22. However, patients may feel the 
need to consult an orthopaedic surgeon in an early stage or want action to be taken, thereby 
influencing the early referral process. Interventions targeting GPs in primary care to prevent 
unnecessary early referrals to secondary care have been tried in order to address this problem, 
but still have insufficient result23,24. Additional efforts to optimize the referral process from 
primary care to secondary care are therefore needed. Taken into account the patient-centred 
perspective of care, in which patients and healthcare professionals have a more collaborative 
approach, not only healthcare professionals but also patients should be the targeted to 
optimize OA care in line with recommendations. This thesis shows that providing patient 
education may have the potential to increase patient knowledge and change treatment beliefs 
(Chapter 3 and 5). Treatment beliefs have shown to influence the intention to use a treatment25. 
Our results that patient education seem promising with regard to healthcare use (Chapter 3), 
supports this. If expectations regarding conservative treatment are positive, and patients feel 
informed about their conditions and treatment options, they might to a lesser extent feel the 
need to be referred in an early stage. Educational interventions targeting patients in an early 
stage before they are referred to secondary care are therefore recommended26.
 
At the time of initiating our studies the recommendations in Dutch guidelines for primary 
care GPs and physiotherapists included quite general advices regarding the actual provision 
of care (e.g. “advice the patient to be physically active regularly for at least 30 minutes at a 
moderate intensity level on at least 5 days of the week”). We showed that OA patients have a 
need for more specific information and guidance (Chapter 2). The recently updated guideline 
for treatment of hip and knee OA from the Dutch Royal Society for Physiotherapy is far more 
explicit in the provision of patient education27. The GP guidelines do also recommend to adjust 
information about how to exercise and reduce weight to patients’ preferences, motivation and 
availability of local services28. Nevertheless, research shows that time restraints are a major 
barrier for GPs to provide good quality patient education29,30 and to elicit patient’s preferences 
could be time consuming. Moreover, individual healthcare professionals themselves may 
not always have the knowledge or information to answer specific questions as ‘What is the 
optimal intensity and frequency of exercising?’. Processing consensus based information, 
adapted to local context (e.g. the availability of local health services, such as weight reduction 
programs and recreational exercising and its costs (Chapter 3)) into educational material 
could be valuable to address these preferences. 
The responsibility of obtaining information
An important question regarding the provision of education and information is ‘Who is 
responsible that patients obtain information and increase their knowledge?’. The majority 
of patients wants to be informed about their disease and their options10. Therefore, to some 
extent they may have a responsibility themselves to search for the information they need. 
However, not all patient may have the capabilities to find this information and determine 
which information is trustworthy15. In that matter healthcare professionals have the 
responsibility and obligation to provide clear and credible information31.
 
In this thesis we evaluated multiple educational interventions, which were developed on the 
initiative of patients or healthcare professionals. The development of the RA Care booklet 
was initiated by patient organizations, the educational eHealth tool for OA patients was 
an initiative of patients to further develop a care booklet with digital advantages, and the 
educational program was developed after healthcare professionals expressed the need for 
improvements of the local OA care. The demand by patients for development of qualitative 
good educational material for patients with rheumatic diseases supports the thought 
that high quality material is needed. However, although response and first results to our 
interventions were positive, the next step of good implementation and further improvements 
of the interventions dissolved. 
 
Healthcare professionals have the responsibility to inform patients about all available 
treatment options, even if these treatments are delivered by other professionals. Providing 
comprehensive, consistent information asks for collaboration with other professionals. This 
thesis shows that health care professionals take that responsibility, but that initiators are 
needed in a region to organize initiatives like this and enthusiast colleague professionals. 
Working together with healthcare professionals in a region can help optimize care for patients 
locally by providing consistent information and sharing extra workload. However, it is only to a 
certain extent that one can expect them to invest his/her own spare time. Financial incentives 
for local initiatives across settings in RMDs are currently not available in the Netherlands, but 
are very much needed. Once initiatives have shown to contribute to value based healthcare32 
it should be supported financially on a regular basis. With the aging population and growing 
numbers of chronic diseases healthcare insurance companies need to take responsibility in 
providing these financial incentives. Insurance companies could for instance provide fixed 
subsidies for the initiation and piloting of local patient education initiatives, provided that 
the initiative is taken by multiple organizations across settings to secure a multidisciplinary 
approach that is supported regionally. When pilot results are promising, the educational 
intervention can be incorporated in the budget for prevention care in the health insurance. 
Currently, most supplementary health insurances include coverage of educational self-
management courses for chronic conditions like chronic heart failure, diabetes and Chronic 
Obstructive Pulmonary Disease. Educational interventions for RMDs should be included in 
that coverage.   
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Methodological considerations
Study design
A point of consideration in the evaluation of eHealth interventions and especially smartphone 
interventions (apps) is the study design. A randomized controlled design is considered the 
primary study design to evaluate effect of interventions. However, the execution of a RCT in 
general is time consuming33, which is difficult to match with the rapid pace at which mobile 
interventions are developed and evolve. Evaluating a mobile intervention using a RCT 
design causes the risk of the mobile intervention turning to be obsolescence. Moreover, an 
iterative process of development is recommended for eHealth interventions, providing more 
challenges in the evaluation. Other study designs than a RCT with more flexibility should 
therefore be considered when evaluating eHealth interventions34. Although new frameworks 
and initiatives have been proposed, they are not adopted by researchers to evaluate eHealth 
interventions34. An example of such a methodological framework is the Continuous Evaluation 
of Evolving Behavioral Intervention Technologies (CEEBIT) (Figure 1)35. In this framework an 
intervention is implemented in daily practice and continuously evaluated among its users. 
When improvements are made and a newer version of the application is available, this is 
deployed alongside the older version and evaluated in the same manner. The same applies 
for subsequent versions. Because evaluation is consistent between the available versions, 
comparison is possible. Only if evaluation shows that one version is inferior to another, it 
should be eliminated from daily practice. For the evaluation and implementation of new 
eHealth interventions I recommend exploration of the use of the CEEBIT framework.  
Figure 1. Continuous Evaluation of Evolving Behavioral Intervention Technologies (CEEBIT) framework. 
Versions A (VA) of the technology intervention is eliminated from use in daily practice at time point 5 when 
it is found to be inferior to Version D (VD). At time point 6 Version C (VC) is eliminated and at time point 7 
Version B (VB). Both have shown to be inferior to Version D (VD) of the intervention. 
Measuring successful patient education
A lesson learned in this thesis concerns measuring the outcome of patient education 
interventions. Two types of measures are discussed; process measures and outcome measures. 
Process measures
For an educational intervention in general it is important to investigate if the intervention 
fit patients’ needs and therefore if and how it is used and what its usability is. In this thesis 
we showed that user-rates vary great among the offered interventions (22% used a care 
booklet (Chapter 6), 81% an eHealth tool (Chapter 5)). One of the issues in describing eHealth 
‘use’ we ran into was the variety of operationalization of ‘use’ of eHealth intervention used 
in previous studies. Literature on the use of eHealth interventions is growing, however the 
operationalization of intended use is often based on the assumption that more use is better 
or a threshold is drawn without justification36. In a systematic review Sieverink et al. (2017) 
proposed to keep in mind the goal of the eHealth intervention and what use is necessary 
at minimum to establish new skills, when operationalizing use36. Subsequently, justified 
operationalization can be used to standardize use of eHealth interventions, making it easier 
to compare the user rates of different eHealth interventions. 
Several validated questionnaires are available to measure the usability of eHealth 
interventions, like the System Usability Scale (SUS), the Questionnaire for User Interaction 
Satisfaction (QUIS), the Post-Study System Usability Questionnaire (PSSUQ), and the Computer 
System Usability Questionnaire (CSUQ)37. In Chapter 5 we used the SUS which has shown to be 
reliable38. Because the SUS is the most widely-used questionnaire for evaluating usability it 
is easy to compare it to other eHealth interventions37. However, the SUS as well as the other 
before-mentioned questionnaires are not specifically developed with a focus on healthcare 
settings. Therefore, there may be specific factors in some eHealth interventions that need to 
be measured along with the general usability attributes covered in the questionnaire. Open-
ended questions can help to address these factors.
Outcome measures
Outcome measures of educational and self-management interventions should reflect the 
aim of the intervention. Pain and function are often used as outcome measures, however 
seem not to match the aim of educational self-management programs39. Other outcome 
measures used in evaluation of educational programs are knowledge and self-management 
skills or self-efficacy. However, these might also be considered process outcomes as they 
are concepts of cognitions with the eventual goal to change behaviour. We measured 
knowledge as secondary outcome in the evaluation of several of our interventions (Chapter 
3 and Chapter 4). However, we did not use a validated questionnaire and to our knowledge 
this is not available. Because our interventions did change knowledge positively it shows to 
be an outcome measure that should further be explored. I therefore propose more research 
into how patients knowledge on OA and it’s treatments can be best evaluated. In Chapter 
3 we measured self-efficacy and self-management skills, but did not find changes on these 
outcomes. However, the interpretation, validity and value of self-efficacy scales have been 
debated40. Moreover, we used the Patient Activation Measure (PAM-13) to measure self-
management41. This questionnaire seems more appropriate for clinical practice as it classifies 
patients in 4 levels (reﬂecting patient progression from a passive therapeutic role (Level 1) to 
greater levels of activation (Levels 2–4)). Moreover, as every item of the questionnaire needs 
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to be scored to calculate a total score missing values are frequent. A questionnaire that 
should be further explored as outcome measure for evaluating educational interventions is 
the Health Education Impact Questionnaire (heiQ)42. The heiQ was developed from patients’ 
and clinicians’ perspectives on what valued outcomes of self-management programs are and 
covers areas such as behaviours, skills, attitudes, self-monitoring, health services navigation, 
and emotional distress. The heiQ is recently translated and validated for Dutch setting43.
Ultimately, the aim of educational interventions is by improving patients knowledge and self-
management skills that patients change their behaviour resulting in less healthcare use and 
use of healthcare that is better in line with recommendations (first conservative treatment 
and timely use of surgical options). In this thesis we evaluated healthcare utilization 3 months 
after the intervention in an observational design (Chapter 3). Although we did see some 
changes in healthcare utilization, it is likely that pay off will show in the long term. Moreover, 
long-term evaluation of healthcare utilization may provide better insight on patterns of use 
and whether these are in line with recommended treatments. In our study we saw a decrease 
in proportion of patients who visited a GP or physiotherapist because of their OA complaints. 
However, it is likely that some patients may not have felt the need to visit these healthcare 
professionals on short-term after just receiving education on what they can do themselves. 
We also did not find significant changes in proportion of patients visiting medical specialists. 
Because this was evaluated on short-term (3 months) it is possible that patients were already 
referred before we invited them for the study. Previous studies have shown that education 
in combination with exercise therapy may postpone surgery in hip OA patients in the long 
term44,45. Moreover, the launch of website Thuisarts.nl, providing patient education on several 
available conditions has shown a trend to reduce nation-wide primary care consultations over 
a two-year period46. This supports the desirability to study long-term effects of educational 
interventions on healthcare utilization in a randomized study design.  
To conclude
This thesis contributes to the insight on how patient education can be best delivered to patients 
with RMDs, and in particular to those with hip and knee OA or RA. This thesis shows that one 
mode of patient education delivery may not be suited for every patient. Offering different 
educational options (written, online and face-to-face) to patients, should be considered to 
allow patients to choose the mode of delivery they prefer. Finally, based on the results of this 
thesis some practical implications for the improvement of patient education can be given: 
• Answering the FAQs in this thesis with healthcare professionals from multiples disciplines 
across settings in one region, can be a starting point to align content of patient education, 
support consistency of care and optimize collaboration among healthcare professionals.   
• In order to meet patients’ educational needs, the highly prioritized FAQs by patients can be 
used in existing patient educational materials like Thuisarts.nl, Defysiotherapeut.com and 
ReumaNederland.nl to address topics that go beyond clinical guideline recommendation. 
• The finding that patients highly prioritize questions on treatment options offered by 
healthcare professionals shows that patients have a need for clear information on available 
treatment options. It also indicates that patients need more specific guidance in where to 
find professionals who can help them in case they are not confident regarding their self-
management skills10,47. Information about where and how to find guidance adjusted to a 
local context should be incorporated into existing patient education materials and in the 
development of new materials.
• Providing patient education may have the potential to increase patient knowledge and 
change treatment beliefs. Organizing patient education early in the disease process in 
primary care may ultimately support optimizing care in line with recommendations.  
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Hoofdstuk 1: inleiding
Reumatische aandoeningen, zoals artrose en reumatoïde artritis (RA) behoren tot de meest 
voorkomende aandoeningen wereldwijd. Deze aandoeningen hebben een grote impact op het 
dagelijks leven van de individuele patiënt, op hun omgeving en de maatschappij. De oorzaak 
van het ontstaan van de meeste reumatische aandoeningen is niet bekend. Zowel artrose 
als RA worden gekenmerkt door pijn en een beperkte beweeglijkheid van de gewrichten. Dit 
resulteert in beperkingen in dagelijkse activiteiten en sociale participatie. Ondanks dat er 
geen behandeling beschikbaar is die deze aandoeningen kan genezen, zijn er verschillende 
effectieve medicamenteuze, chirurgische en niet-medicamenteuze behandelopties 
beschikbaar. Gezien het chronische karakter van deze reumatische aandoeningen, is het voor 
patiënten belangrijk om te leren omgaan met de consequenties van hun aandoening in het 
dagelijks leven (zelfmanagement) en dienen zij hun weg te vinden in het zorglandschap. 
Voor patiënten met RA vindt het zwaartepunt van hun behandeling in de tweede lijn plaats; 
zij hebben voornamelijk te maken met de reumatoloog, die hen medicatie voorschrijft. Voor 
patiënten met heup en knie artrose vindt het belangrijkste deel van de behandeling plaats 
in de eerste lijn, bij de huisarts, fysiotherapeut en/of diëtist. Deze behandeling bestaat uit 
leefstijladvies, het doen van oefeningen al dan niet onder begeleiding van een fysio- of 
oefentherapeut, afvallen bij overgewicht en pijnmedicatie. Pas als deze behandelingen niet 
of onvoldoende meer werken worden patiënten doorverwezen naar een orthopedisch chirurg 
voor mogelijk een gewrichtsvervangende operatie. 
Gedurende de laatste decennia nemen patiënten een steeds actievere rol in het omgaan 
met hun eigen aandoening en willen zij actief deelnemen in de keuzes die gemaakt moeten 
worden ten aanzien van hun behandeling. Nationale en internationale richtlijnen bevelen een 
actieve rol van de patiënt ook aan. Echter, om een actieve rol in te nemen moeten patiënten 
voldoende geïnformeerd zijn over hun mogelijkheden, zodat zij een adequate beslissing 
kunnen maken op basis van juiste verwachtingen en hun persoonlijke behoeften. Meer kennis 
over strategieën om educatie/voorlichting aan patiënten met heup of knie artrose en RA over 
te brengen, passend bij hun behoeften is nodig. Dit proefschrift richtte zich daarom op het 
identificeren van informatie behoeften van patiënten en het evalueren van het gebruik en het 
effect van educatieve interventies die op verschillende manieren werden aangeboden. 
 
Hoofdstuk 2: de meest belangrijke veel gestelde vragen van patiënten met heup en knie 
artrose
Informatiebehoeften van patiënten met heup en knie artrose zijn over het algemeen hoog. Er 
zijn veel verschillende informatie bronnen beschikbaar (bijvoorbeeld zorgverleners, websites, 
folders, ervaringsdeskundigen onder familie en vrienden). Informatie vanuit verschillende 
informatiebronnen kan tegenstrijdig zijn. Daarnaast wordt informatie over gezondheid 
en ziekte vaak gegeven vanuit het perspectief van zorgverleners. Om voorlichting beter af 
te stemmen op de behoeften van patiënten hebben wij in deze studie veel gestelde vragen 
(FAQs, “frequently asked questions”) verzameld van patiënten met heup en knie artrose. Het 
ging hierbij om vragen die verder gaan dan de algemene richtlijnen voor zorgverleners en die 
niet beantwoord konden worden met behulp van de informatie op de website Thuisarts.nl 
(www.thuisarts.nl). Vervolgens hebben we de zogenaamde best-worst scaling methode 
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gebruikt om te bepalen om de FAQs te prioriteren.. Dit betekende dat we zowel aan patiënten 
als zorgverleners vroegen de meest en minst belangrijke vraag te kiezen uit een aantal 
sets van 5 vragen. Hiermee werd inzicht verkregen in welke FAQs het belangrijkst en minst 
belangrijk gevonden werden door patiënten en zorgverleners en een mogelijk verschil daarin. 
In totaal werden er 60 vragen geïdentificeerd, die vervolgens werden geprioriteerd met de 
best-worst scaling oefening door 94 artrose patiënten en 122 zorgverleners. De FAQ “Wat kan 
ik zelf doen om mijn klachten te verminderen en te voorkomen dat de artrose erger wordt?” 
werd door zowel patiënten als zorgverleners als meest belangrijke vraag bevonden. Overige 
FAQs die patiënten wel belangrijk vonden, maar die door zorgverleners als minder belangrijk 
werden beoordeeld, waren met name gericht op behandelmogelijkheden waarbij een 
zorgverlener betrokken is. De vragen die zorgverleners belangrijk vonden waren meer gericht 
op behandelingen waarbij zelfmanagement betrokken was. Deze verschillen zijn belangrijk 
om mee te nemen bij de ontwikkeling en verbetering van voorlichtingsmaterialen, zodat deze 
beter aansluiten bij de behoeften van patiënten. 
Hoofdstuk 3: een multidisciplinair voorlichtingsprogramma bij heup en knie artrose
Momenteel is het gebruik van conservatieve behandelingen (leefstijl verbetering, fysiotherapie, 
afvallen, pijnmedicatie, etc.) bij heup en knie artrose niet optimaal. Het gezamenlijk geven 
van voorlichting door verschillende zorgverleners kan mogelijk resulteren in meer realistische 
verwachtingen van patiënten ten aanzien van verschillende conservatieve behandelingen en 
hen helpen om hun weg te vinden in het zorglandschap. Verschillende zorgverleners (huisartsen, 
fysiotherapeuten, verpleegkundigen, reumatologen en orthopedisch chirurgen) die betrokken 
zijn bij de zorg rond artrose hebben gezamenlijk de FAQs uit hoofdstuk 2 beantwoord. De 
antwoorden werden gebruikt in een multidisciplinair groep voorlichtingsprogramma. Dit 
programma werd aangepast aan de lokale context van de wijk waar het programma gegeven 
werd. In hoofdstuk 3 beschrijven we de resultaten van de evaluatie van het programma in een 
observationele studie. Het voorlichtingsprogramma bestond uit 2 bijeenkomsten van ieder 1,5 
uur, en werd begeleid door een fysiotherapeut, een huisarts en een orthopedisch chirurg of 
verpleegkundig specialist. De doelen van het programma waren kennis over artrose van de 
deelnemers te vergroten, het stimuleren van zelfmanagement, het bespreken van voor- en 
nadelen van verschillende behandelmogelijkheden, en het geven van duidelijke en consistente 
antwoorden op de veel gestelde vragen uit hoofdstuk 2. Voorafgaand aan en drie maanden 
na het educatieprogramma vulde 107 deelnemers met heup of knie artrose een vragenlijst in. 
Hieruit bleek dat het aantal deelnemers dat de huisarts had bezocht voor hun artroseklachten 
in de drie maanden na het programma lager was in de drie maanden daarvoor (40% versus 
25%). Daarnaast vonden we ook dat minder patiënten de fysiotherapeut bezochten na het 
programma dan daarvoor (36.1% versus 25.0%). Het totaal aantal bezoeken aan medisch 
specialisten nam ook af. Zowel opvattingen als kennis over artrose veranderden in positieve 
richting. 
Hoofdstuk 4: een app ter voorbereiding van een consult met de orthopedisch chirurg
Patiënten met heup of knie-artrose die verwezen zijn naar de orthopedisch chirurg verwachten 
vaak dat er actie, dat wil zeggen een ingreep, wordt ondernomen. De meerderheid van deze 
patiënten is echter (nog) niet toe aan een gewricht vervangende operatie. Vaak omdat zij 
nog geen of slechts enkele conservatieve behandelingen gehad hebben. In Hoofdstuk 4 
beschrijven we een onderzoek met 286 patiënten die met (vermoedelijke) diagnose van artrose 
waren doorverwezen naar een orthopedisch chirurg. Zij werden willekeurig toegewezen aan 
twee groepen: één groep ontving toegang tot een educatieve eHealth applicatie om hun 
afspraak met de orthopedisch chirurg voor te bereiden, de andere groep kreeg geen aanvulling 
op de reguliere zorg/voorbereiding. Onze aanname was dat een gedegen voorbereiding 
met behulp van de educatieve eHealth applicatie zorgt voor realistischere verwachtingen 
en tevredenheid vergroot, ongeacht wat de uitkomst van de afspraak is. De applicatie 
bestond uit 3 delen: ‘Informatie’ (over artrose en behandeling), ‘Mijn afspraak’ (vragen om 
te beantwoorden, ruimte om vragen te noteren die men tijdens de afspraak wil stellen, en 
bijhouden van pijn/vermoeidheidscores) en ‘Medicatie’ (mogelijkheid om een medicatielijst 
bij te houden). Eén dag na de afspraak met de orthopedisch chirurg werd tevredenheid over 
de afspraak nagevraagd bij de deelnemers. We vonden geen verschil in tevredenheid over de 
afspraak tussen de patiënten die de applicatie hadden gekregen en de patiënten die deze niet 
hadden gekregen. Wel vonden we dat patiënten uit de ‘applicatie’-groep meer kennis over 
artrose hadden en minder negatieve opvattingen over fysieke activiteit en het gebruik van 
pijnmedicatie. 
Hoofdstuk 5: gebruik en gebruiksvriendelijkheid van een eHealth app 
Omdat we in Hoofdstuk 4 geen verschillen vonden in tevredenheid en maar wel kleine 
verschillen op andere uitkomsten, zijn we in Hoofdstuk 5 verder gaan kijken naar het 
daadwerkelijke gebruik van de educatieve eHealth applicatie. In dit hoofdstuk worden het 
gebruik en de gebruiksvriendelijkheid van over de applicatie beschreven, en ook factoren die 
gerelateerd zijn aan of proefpersonen de applicatie gingen gebruiken. Hiervoor analyseerde 
we de gebruikersgegevens uit de applicatie van 144 proefpersonen. We noemde proefpersonen 
een ‘gebruiker’ als zij de applicatie minimaal één keer geopend hadden. Hadden zij dit niet 
gedaan dan noemde wij hen een ‘niet-gebruiker’. Wanneer een ‘gebruiker’ actief gebruik had 
gemaakt van ten minste 1 van de 3 onderdelen van de applicatie, dan noemde we hem een 
‘actieve gebruiker’. We vonden dat de applicatie door relatief veel patiënten gebruikt was; 
81% van de deelnemers was een ‘gebruiker’, waarvan 75% een ‘actieve gebruiker’. Echter, op 
gebruiksvriendelijkheid en tevredenheid scoorde de applicatie niet heel hoog (gemiddeld 
65 op een schaal van 0-100 en een 6,9 op een schaal van 0-10). Op basis van hoe de app 
gebruikt werd konden we een aantal aanbevelingen doen om de applicatie te verbeteren: 
1) het onderdeel ‘Medicatie’ werd het minst gebruikt door deelnemers. Om de applicatie 
eenvoudiger te maken en mogelijk de gebruiksvriendelijkheid te vergroten zou dit onderdeel 
verwijderd kunnen worden; 2) In het onderdeel ‘Mijn afspraak’ konden proefpersonen zelf 
vragen noteren die zij tijdens hun consult wilde stellen aan de orthopedisch chirurg. Op 
basis van de genoteerde vragen, stellen wij voor om 4 standaard vragen te gebruiken bij de 
voorbereiding op een afspraak (namelijk: “Wat is mijn situatie op dit moment?”, “Wat zijn 
mijn mogelijkheden?”, “wat zijn de voordelen en nadelen van die mogelijkheden?” en “Wat 
betekent dat voor mijn situatie?”). Daarnaast moet er ruimte zijn om zelf vragen te verzinnen 
en te noteren. Twee factoren werden gevonden die gerelateerd waren aan het gebruik van de 
applicatie. Proefpersonen die de applicatie gebruikten hadden daarvoor al iets meer kennis 
over artrose dan proefpersonen die de applicatie niet gebruikte. Daarnaast waren gebruikers 
van de applicatie minder gewend om in het dagelijks leven het internet te gebruiken dan ‘niet-
gebruikers’. Op basis van de resultaten kunnen we echter nog geen duidelijke subgroepen 
identificeren van patiënten, om het implementeren van de applicatie specifiek te maken.
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Hoofdstuk 6: verspreidingsmethoden van educatiemateriaal
Omdat er verschillende voorkeuren kunnen zijn in hoe informatie en educatie overgebracht 
wordt, kan het ook zijn dat de manier van verspreiden van educatiemateriaal (de 
verspreidingsmethode) invloed heeft op of patiënten het materiaal gaan gebruiken of 
niet. In Hoofdstuk 6 hebben we daarom twee verspreidingsmethoden van een educatief 
zelfmanagement boekje, de “Zorgwijzer RA” met elkaar vergeleken. In de ene methode kregen 
194 patiënten met RA de Zorgwijzer RA ongevraagd toegestuurd. In de andere methode 
kregen 176 patiënten met RA de mogelijkheid om de Zorgwijzer te bestellen. Patiënten die zelf 
een Zorgwijzer moeten bestellen zijn mogelijk meer gemotiveerd om deze ook daadwerkelijk 
te gaan gebruiken dan patiënten die hem zomaar toegestuurd krijgen. Wat uiteindelijk kan 
leiden tot betere uitkomsten. We vonden geen verschillen in het wel/niet gebruiken van 
de Zorgwijzer RA tussen de twee verspreidingsmethoden. Echter, wanneer we in de groep 
die de zorgwijzer kon bestellen, alleen keken naar de patiënten die de Zorgwijzer RA ook 
daadwerkelijk bestelde (je kan immers een zorgwijzer niet gebruiken als je hem niet besteld 
hebt) dan zagen we dat in de bestellers-groep de Zorgwijzer meer gebruikt werd dan in de 
groep die de Zorgwijzer ongevraagd ontving. Vanuit een economische en milieuvriendelijk 
perspectief kan de verspreidingsmethode waarbij men zelf een boekje moet bestellen worden 
aanbevolen. Los van de verspreidingsmethode werd de Zorgwijzer eerder gebruikt door 
patiënten die getrouwd waren, een hogere ziekteactiviteit hadden, meer educatie behoeften 
en die minder positieve percepties hebben van hun aandoening. 
Hoofdstuk 7: discussie
In dit hoofdstuk worden de belangrijkste bevindingen van dit proefschrift en de 
methodologische overwegingen besproken. Op basis van deze overwegingen worden 
aanbevelingen gedaan voor verder onderzoek en implicaties voor de klinische praktijk. De 
onderzoeken in dit proefschrift dragen bij aan het inzicht dat er is over hoe we het beste 
voorlichting kunnen geven aan patiënten met reumatische aandoeningen. In dit proefschrift 
hebben we veel verschillende vormen van educatie/voorlichting onderzocht; een eHealth 
applicatie, een papier boekje en face-to-face groepsvoorlichting. In alle onderzoeken kwam 
naar voren dat deelnemers tevreden zijn over de verschillende materialen, maar het was niet 
altijd zo dat iedereen (optimaal) gebruik maakte van de materialen. Daarnaast hebben we 
onderzocht of er verschillen waren in bepaalde kenmerken tussen patiënten die wel of niet 
gebruik maakte van de voorlichtingsmaterialen. Hierbij kwamen geen duidelijke kenmerken 
naar voren. Dit laat zien dat niet één vorm van educatie geschikt is voor één type persoon. 
Daarnaast is het aannemelijk dat ieder persoon zijn eigen voorkeur heeft. Voorlichting 
aangeboden op verschillende manieren (op papier, online of face-to-face) zou beschikbaar 
moeten zijn voor alle patiënten, zodat zij zelf kunnen kiezen welke optie het meest aansluit 
bij hun voorkeur.
In dit proefschrift hebben we FAQs in kaart gebracht die belangrijk zijn voor patiënten. Deze 
vragen bieden zorgverleners de mogelijkheid om regionaal samen te werken en tot eenduidige 
antwoorden te komen die gebruikt kunnen worden in voorlichting aan patiënten. Het geven 
van eenduidige voorlichting heeft de potentie om de kennis van patiënten en hun opvattingen 
over behandeloptie te verbeteren. Voorlichting zou al vroeg in het ziekte proces aangeboden 
moeten worden, bijvoorbeeld bij de huisarts of fysiotherapeut. Wanneer patiënten beter 
inzicht krijgen in de behandelmogelijkheden die er zijn en wat zij hiervan kunnen verwachten, 
zal dit uiteindelijk bijdragen aan betere zorg.      
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Eindelijk is mijn proefschrift klaar! De afgelopen periode waren er ups en downs. Het was 
hard werken, maar vooral ook erg leerzaam en waardevol. Dit proefschrift als eindresultaat 
was niet mogelijk geweest zonder de inzet en hulp van een heleboel patiënten, zorgverleners, 
collega’s en andere mensen om mij heen. Iedereen die heeft bijgedragen aan het tot stand 
komen van dit proefschrift wil ik dan ook hartelijk danken. Daarnaast wil ik een aantal mensen 
in het bijzonder bedanken.   
Dr. Els van den Ende, lieve Els, als mijn dagelijks begeleider heb je mij ontzettend veel 
geleerd. Jouw kennis, feedback en samenwerking zijn erg waardevol geweest voor mijn 
promotietraject, maar ook voor mijn ontwikkeling als onderzoeker. Ik heb bewondering 
voor jouw betrokkenheid en ondersteuning in de jaren dat ik bij de Sint Maartenskliniek heb 
gewerkt. Ontzettend bedankt!
Dr. Henk Schers, beste Henk, met veel plezier ben ik regelmatig de brug over gefietst naar 
Lent om in het Thermion de artrose cursussen vorm te geven en te organiseren. Het was erg 
leuk dat we als huisarts en fysiotherapeut samen een keer de artrose voorlichting hebben 
kunnen geven. Bedankt voor jouw stimulans en kritische vragen over de toepassing van mijn 
onderzoeksresultaten in de klinische praktijk. 
Prof. Dr. Thea Vliet Vlieland, beste Thea, dankzij jouw kritische blik op mijn stukken werd 
ik keer op keer aan het denken gezet. Met als uiteindelijk resultaat betere artikelen en een 
stevige basis voor mijn verdediging. Veel dank voor het delen van jouw ervaring en kennis. 
Prof. Dr. Frank van den Hoogen, beste Frank, als eerste promotor bewaakte jij de voortgang 
van mijn promotietraject. Ik heb veel waarde gehecht aan jouw betrokkenheid bij mijn 
ontwikkeling op werk en privé gebied. Na onze overleggen ging ik altijd met hernieuwde 
energie aan de slag. Bedankt voor jouw betrokkenheid en enthousiasme.
De leden van de manuscriptcommissie bestaande uit Prof. dr. W.J.J. Assendelft, Prof. dr. M. 
de Kleuver en Prof. dr. C. Veenhof wil ik hartelijk danken voor hun bereidheid en tijd om mijn 
manuscript te beoordelen. 
Voor het ontwikkelen van de verschillende interventies uit dit proefschrift heb ik met 
veel plezier mogen samenwerken met zorgverleners en patiënten. Beste Jorrit, Sanne, 
Gerardine, Coba†, Brigit† en Alma bedankt voor jullie bijdrage aan mijn ‘eerste project’ bij 
de Sint Maartenskliniek; de ontwikkeling van de Zorgwijzer RA. De projectgroep ‘Naar een 
regionale aanpak van artrose’: Marlies, John, Joris, Willemijn, Wim, Vincent, Sander, Keetie, 
Wim, Clarinda, Pieter, Tanya, Marjolein, Wilma en Gertie, bedankt voor jullie inzet! Onze 
vele en intensieve bijeenkomsten hebben geresulteerd in een inspirerende samenwerking in 
Nijmegen en omgeving. Wat mooi dat een volgende promovendus vervolg aan dit project kan 
gaan geven! De Artrose Wijzer app is in vele stappen ontwikkeld met vele mensen. Speciale 
dank aan: Marlein, Rob, René, Gertie, Wilma, Clarinda, Jolanda, Trinette, Lindsay en Helma. 
Nadia en Anje, zonder jullie was de dataverzameling nooit gelukt, bedankt!
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Na 7,5 jaar te hebben gewerkt bij de Sint Maartenskliniek wil ik alle lieve en leuke (oud)
collega’s van de Research-afdeling bedanken. Ik heb het ontzettend naar mijn zin gehad. Lieve 
ReumaResearch collega’s: Elke, Juliane, Yvonne, Joke, Tim, Bart, Lise, Milou, Linda, Vera, Dirkje, 
Ellen, Charlotte en Michiel, bedankt voor de gezellige tijd, de borrels, etentjes, schrijfdagen, 
spelletjes, fietstochten, wandelingen en gezellige congressen! Linda en Vera, wat fijn dat we als 
oud-collega’s nog contact hebben en betrokken zijn bij elkaars werk en privé ontwikkelingen. 
Ik hoop dat dat zo mag blijven! Joke, ontzettend bedankt voor alle keren dat ik gewoon binnen 
kon lopen met vragen of om gewoon even bij te kletsen. Milou, fijn dat we wat van de laatste 
loodjes konden delen. Voor jou is het einde ook in zicht. Ik heb bewondering voor hoe je het 
allemaal bolwerkt. Tim, onder het genot van een kopje koffie heb ik met veel plezier met je 
samengewerkt aan het SQUASH-artikel en met je kunnen sparren over onze artrose-apps. 
Bart, wat fijn dat Petje Pietamientje daar was tijdens de dipjes. Bedankt voor jouw humor 
en enthousiasme gedurende mijn laatste SMK-jaar. Lise, nog even en dan mag jij ook knallen 
tijdens je verdediging. Het was fijn om je als kamergenoot te hebben. Super fijn dat je mijn 
paranimf wilt zijn!  
Lieve vriendinnen; Ilona, vanuit onze afstudeerstage bij de Hoogstraat hebben we elkaars 
carrière stappen gevolgd en een waardevolle vriendschap opgebouwd. Fijn dat ik bij jou altijd 
mag komen sparren als ik het even niet meer weet. Lieve Caroline, mijn ‘oudste’ vriendinnetje, 
ik ben blij dat we na al die jaren nog contact hebben en het altijd ‘goed’ is als we elkaar zien. 
Lieve Floortje, Sanne, Nienke en Sandra (en natuurlijk ook jullie lieve mannen en kids), na 
meer dan 10 jaar vriendschap ben ik nog steeds super blij met jullie! Heel fijn dat ondanks alle 
drukte van baan en gezin we toch tijd vinden om elkaar regelmatig te zien en leuke dingen te 
doen. Het is ontzettend waardevol dat jullie er altijd zijn in goede en slechte tijden, of als ik een 
oppas nodig heb om een dankwoord te schrijven ;-). Lieve Nien, als vriendin en oud-collega 
ben ik ontzettend trots dat jij straks naast mij staat als paranimf. Bedankt!
Lieve schoonfamilie, wat ben ik blij met jullie aan de ‘koude kant’, waar ik mij altijd thuis en 
welkom voel. Lieve Roelie en Max, de ‘Wet van Claassen’ is het net niet geworden, maar dit 
proefschrift komt een eind in de buurt. 
Lieve Marije en Hans, grote zus en klein broertje, ik ben trots op jullie en jullie mooie gezinnen! 
Lieve pap en mam, bedankt dat jullie altijd klaar staan en mij onvoorwaardelijk steunen. Mam, 
jouw hulp en support is ontzettend waardevol voor mij geweest de afgelopen jaren. Het is fijn 
dat ik altijd bij je terecht kan. Pap, met jouw knieën was jij mijn voorbeeld patiënt, tester voor 
de interventies van mijn onderzoeken, en kritische sparringpartner als fysiotherapeut. Ik ben 
blij en trots dat je er vandaag bij bent! 
Lieve Wouter, de voorwaarde voor het starten van mijn promotieonderzoek betekende dat jij 
jouw geliefde geboortedorp moest verlaten. Ik ben blij te zien dat jij je thuis voelt en jouw 
plek hebt gevonden samen met mij en Bente in Zeist. De afgelopen jaren heb je heel wat te 
verduren gehad met mij en mijn promotiestress. Want ondanks dat ik riep dat promoveren mij 
eigenlijk wel heel erg mee viel, waren de laatste loodjes zeker niet altijd makkelijk. Gelukkig 
voel jij mij haarfijn aan en houden jouw nuchtere karakter en de oneindige ‘komt wel goed 
schatje’-s mij met beide beentjes op de grond. Bedankt lieverd! Lieve Wouter en Bente, jullie 
zijn my sunshine, jullie maken mij gelukkig. 
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Curriculum Vitae
Aniek Claassen werd geboren op 31 december 
1986 in Utrecht. In 2005 behaalde zij haar 
vwo-diploma aan het St. Bonifatius College 
te Utrecht. Datzelfde jaar begon zij aan de 
opleiding Bewegingswetenschappen, met 
afstudeerrichting ‘Motorisch herstel en 
revalidatie’ aan de Rijksuniversiteit Groningen. 
Haar wetenschappelijke stage, met als thema 
participatie bij kinderen met Cerebrale Parese, 
voltooide zij in revalidatiecentrum De Hoogstraat 
te Utrecht. Na het behalen van haar Master of 
Science graad in 2010 zette zij haar onderzoek 
binnen de kinderrevalidatie voort bij CanChild, 
Center for Childhood Disability Research in 
Hamilton, Canada. In 2011 begon zij als junior onderzoeker op de afdeling Reumatologie van 
de Sint Maartenskliniek Nijmegen. Om ook deel uit te kunnen maken van de praktijkkant van 
de zorg startte zij daarnaast met de Versnelde Opleiding Fysiotherapie aan de Hogeschool 
Utrecht. Deze opleiding rondde zij in 2014 succesvol af, waarna zij in 2014 en 2015 in de 
eerstelijn werkte als fysiotherapeut. 
In mei 2015 ontstond de mogelijkheid om haar werkzaamheden bij de Sint Maartenskliniek 
uit te breiden tot een eigen promotietraject. In haar promotieonderzoek, waar dit 
proefschrift het resultaat van is, werd zij begeleid door Dr. Els van den Ende, Dr. Henk Schers, 
Prof. Dr. Frank van den Hoogen en Prof. Dr. Thea Vliet Vlieland. 
Momenteel werkt Aniek als beleidsmedewerker bij de Nederlandse Vereniging voor 
Reumatologie te Utrecht waar zij zich richt op de ontwikkeling van nieuwe behandelrichtlijnen. 
Aniek woont samen met Wouter en hun dochter Bente (2018).      
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All studies in this thesis were presented to the medical and ethical review board Committee 
on Research Involving Human Subjects Region Arnhem Nijmegen, Nijmegen, the Netherlands. 
On all studies the committee provided a waiver as these types of studies do not require 
approval from an ethics committee in the Netherlands according to the Central Committee 
on Research involving Human Subjects.
All projects are stored on the Sint Maartenskliniek, department server: (V:\) under reuma_
research_studies and research_archief. In the studies of chapter 3 and 6 participants received 
questionnaire booklets containing written informed consent. The paper data were stored in 
de department archive (Sint Maartenskliniek, W-building). All paper data were entered into 
the computer by use of Microsoft Office Access. Data in the study of chapter 2 was collected 
online by the use of Sawtooth Software. Data were downloaded and converged from Microsoft 
Office Excel. Data in the study of chapter 4 and 5 were collected by use of Castor EDC.
The privacy of the participants in all studies of this thesis is warranted by use of encrypted 
and unique individual subject codes. This code correspondents with the code on the patient 
questionnaire booklets. The code was stored separately from the study data. All data where 
converged to Stata (StataCorp LLC, College Station, Texas, USA) for analyses.
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- Regression analysis (Erasmus Summer course) 2015 1.9
- Epidemiologisch onderzoek: opzet en interpretatie (Epidem) 2015 4.0
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- Scientific writing for PhD-candidates 2017 3.0
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- NVR conference (Poster) 2015 0.75 
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TOTAL 37.7
PhD Portfolio
PhD Portfolio
151150
Theses Sint Maartenskliniek
153152
Theses Sint Maartenskliniek
De Rooij, D. (1988). Clinical and serological studies in the connective tissue diseases.  
University of Nijmegen, Nijmegen, The Netherlands. 
Geurts, A. (1992). Central adaptation of postural organization to peripheral sensorimotor 
impairments. University of Nijmegen, Nijmegen, The Netherlands. 
Van Lankveld, W. (1993). Coping with chronic stressors of rheumatoid arthritis. University of 
Nijmegen, Nijmegen, The Netherlands. 
Tromp, E. (1995). Neglect in action: a neuropsychological exploration of some behavioural 
aspects of neglect. University of Nijmegen, Nijmegen, The Netherlands. 
Van Balen, H. (1997). A disability-oriented approach to long-term sequelae following traumatic 
brain injury. Neuropsychological assessment for post-acute rehabilitation. University of 
Nijmegen, Nijmegen, The Netherlands. 
De Kleuver, M. (1998). Triple osteotomy of the pelvis.An anatomical, biomechanical and clinical 
study. University of Nijmegen, Nijmegen, The Netherlands. 
Hochstenbach, J. (1999). The cognitive, emotional, and behavioural consequenses of stroke. 
University of Nijmegen, The Netherlands. 
Donker, S. (2002). Flexibility of human walking: a study on interlimb coordination.  
Groningen University, Groningen, The Netherlands. 
Hendricks, H. (2003). Motor evoked potentials in predicting motor and functional outcome after 
stroke. University of Nijmegen, Nijmegen, The Netherlands. 
Hosman, A. J. F. (2003). Idiopathic thoracic spinal deformities and compensatory mechanisms. 
University of Nijmegen, Nijmegen, The Netherlands. 
Jongerius, P. (2004). Botulinum toxin type-A to treat drooling. A study in children with cerebral 
palsy. Radboud University, Nijmegen, The Netherlands. 
Van de Crommert, H. (2004). Sensory control of gait and its relation to locomotion after a spinal 
cord injury. Radboud University, Nijmegen, The Netherlands. 
Van der Linde, H. (2004). Prosthetic prescription in lower limb amputation. Development of a 
clinical guideline in the Netherlands. Groningen University, Groningen, The Netherlands. 
De Haart, M. (2005). Recovery of standing balance in patients with a supratentorial stroke. 
Radboud University, Nijmegen, The Netherlands. 
Den Otter, R. (2005). The control of gait after stroke: an electromyographic approach to 
functional recovery. Groningen University, Groningen, The Netherlands. 
Theses Sint Maartenskliniek
155154
Spruit, M. (2005). Surgical treatment of degenerative disc conditions of the lumbar spine. 
Biomechanical, clinical and radiological aspects. University Utrecht, Utrecht, The Netherlands. 
Weerdesteyn, V. (2005). From the mechanisms of obstacle avoidance towards the prevention of 
falls. Radboud University, Nijmegen, The Netherlands. 
Baken, B. (2007). Reflexion on reflexes. Modulation during gait. Radboud University, Nijmegen, 
The Netherlands. 
Gaasbeek, R. (2007). High tibial osteotomy. Treatment of varus osteoarthritis of the knee. 
Radboud University, Nijmegen, The Netherlands. 
Koëter, S. (2007). Patellar instability. Diagnosis and treatment. Radboud University, Nijmegen, 
The Netherlands. 
Langeloo, D. (2007). Monitoring the spinal cord during corrective spinal surgery: a clinical study 
of TES-MEP. Radboud University, Nijmegen, The Netherlands. 
Ruiter, M. (2008). Speaking in ellipses. The effect of a compensatory style of speech on functional 
communication in chronic agrammatism. Radboud University, Nijmegen, The Netherlands. 
Van den Bemt, B. (2009). Optimizing pharmacotherapy in patients with rheumatoid arthritis: 
an individualized appraoch. Radboud University, Nijmegen, The Netherlands. 
Van Nes, I. (2009). Balance recovery after supratentorial stroke. Influence of hemineglect and 
the effects of somatosensory stimulation. Radboud University, Nijmegen, The Netherlands. 
Aarts, P. (2010). Modified constraint-induced movement therapy for children with unilateral 
spastic cerebral palsy: the Pirate group intervention. Radboud University, Nijmegen,  
The Netherlands. 
Groen, B. (2010). Martial arts techniques to reduce fall severity. Radboud University, Nijmegen, 
The Netherlands. 
Van Koulil, S. (2010). Tailored cognitive behavioral therapy in fibromyalgia. Radboud University, 
Nijmegen, The Netherlands. 
Boelen, D. (2011). Order out of chaos? Assessment and treatment of executive disorders in brain-
injured patients. Radboud University, Nijmegen, The Netherlands. 
Heesterbeek, P. (2011). Mind the gaps! Clinical and technical aspects of PCL-retaining total knee 
replacement with the balanced gap technique. Radboud University, Nijmegen,  
The Netherlands. 
Hegeman, J. (2011). Fall risk and medication. New methods for the assessment of risk factors in 
commonly used medicines. Radboud University, Nijmegen, The Netherlands. 
Smulders, E. (2011). Falls in rheumatic diseases. Risk factors and preventive strategies in 
osteoporosis and rheumatoid arthritis. Radboud University, Nijmegen, The Netherlands. 
Snijders, G. (2011). Improving conservative treatment of knee and hip osteoarthritis.  
Radboud University, Nijmegen, The Netherlands. 
Vriezekolk, J. (2011). Targeting distress in rheumatic diseases. Utrecht University, Utrecht,  
The Netherlands. 
Willems, P. (2011). Decision making in surgical treatment of chronic low back pain. The 
performance of prognostic tests to select patients for lumbar spinal fusion.  
Maastricht University, Maastricht, The Netherlands. 
Beijer, L. (2012). E-learning based speech therapy (EST). Exploring the potentials of E-health for 
dysarthric speakers. Radboud University, Nijmegen, The Netherlands. 
Hoogeboom, T. (2012). Tailoring conservative care in osteoarthritis. Maastricht University, 
Maastricht, The Netherlands. 
Brinkman, M. (2013). Fixation stability and new surgical concepts of osteotomies around the 
knee. Utrecht University, Utrecht, The Netherlands. 
Kwakkenbos, L. (2013). Psychological well-being in systemic sclerosis: Moving forward in 
assessment and treatment. Radboud University, Nijmegen, The Netherlands. 
Severens, M. (2013). Towards clinical BCI applications: assistive technology and gait 
rehabilitation. Radboud University, Nijmegen, The Netherlands. 
Stukstette, M. (2013). Understanding and treating hand osteoarthritis: a challenge.  
Utrecht University, Utrecht, The Netherlands. 
Van der Maas, A. (2013). Dose reduction of TNF blockers in Rheumatoid Arthritis: clinical and 
pharmacological aspects. Radboud University, Nijmegen, The Netherlands. 
Zedlitz, A. (2013). Brittle brain power. Post-stroke fatigue, explorations into assessment and 
treatment. Radboud University, Nijmegen, The Netherlands. 
Koenraadt, K. (2014). Shedding light on cortical control of movement. Radboud University, 
Nijmegen, The Netherlands. 
Smink, A. (2014). Beating Osteoarthritis. Implementation of a stepped care strategy to manage 
hip or knee osteoarthritis in clinical practice. VU University Amsterdam, Amsterdam,  
The Netherlands. 
Stolwijk, N. (2014). Feet 4 feet. Plantar pressure and kinematics of the healthy and painful foot. 
Radboud University, Nijmegen, The Netherlands. 
Theses Sint MaartenskliniekTheses Sint Maartenskliniek
157156
Van Kessel, M. (2014). Nothing left? How to keep on the right track. Spatial and non-spatial 
attention processes in neglect after stroke. Radboud University, Nijmegen, The Netherlands. 
Altmann, V. (2015). Impact of trunk impairment on activity limitation with a focus on 
wheelchair rugby. Leuven University, Leuven, Belgium. 
Bevers, K. (2015). Pathophysiologic and prognostic value of ultrasonography in knee 
osteoartrhitis. Utrecht University, Utrecht, The Netherlands. 
Cuperus, N. (2015). Strategies to improve non-pharmacological care in generalized 
osteoarthritis. Radboud University, Nijmegen, The Netherlands. 
Kilkens, A. (2015). De ontwikkeling en evaluatie van het Communicatie Assessment & Interventie 
Systeem (CAIS) voor het aanleren van (proto-)imperatief gedrag aan kinderen met complexe 
ontwikkelingsproblemen. Radboud University, Nijmegen, The Netherlands. 
Penning, L. (2015). The effectiveness of injections in cuffdisorders and improvement of 
diagnostics. Maastricht University, Maastricht, The Netherlands. 
Stegeman, M. (2015). Fusion of the tarsal joints: outcome, diagnostics and management of 
patient expectations. Utrecht University, Utrecht, The Netherlands. 
Van Herwaarden, N. (2015). Individualised biological treatment in rheumatoid arthritis. 
Utrecht University, Utrecht, The Netherlands. 
Wiegant, K. (2015). Uitstel kunstknie door kniedistractie. Utrecht University, Utrecht,  
The Netherlands. 
Willems, L. (2015). Non-pharmacological care for patients with systemic sclerosis.  
Radboud University, Nijmegen, The Netherlands. 
Witteveen, A. (2015). The conservative treatment of ankle osteoarthritis. University of 
Amsterdam, Amsterdam, The Netherlands. 
Zwikker, H. (2015). All about beliefs. Exploring and intervening on beliefs about medication to 
improve adherence in patients with rheumatoid arthritis. Radboud University, Nijmegen,  
The Netherlands. 
Lesuis, N. (2016). Quality of care in rheumatology. Translating evidence into practice.  
Radboud University, Nijmegen, The Netherlands. 
Luites, J. (2016). Innovations in femoral tunnel positioning for anatomical ACL reconstruction. 
Radboud University, Nijmegen, The Netherlands. 
Pakvis, D. (2016). Survival, primary stability adn bone remodeling assessment of cementless 
sockets. An appraisal of Wolff's law in the acetabulum. Radboud University, Nijmegen,  
The Netherlands. 
Schoenmakers, K. (2016). Prolongation of regional anesthesia. Determinants of peripheral nerve 
block duration. Radboud University, Nijmegen, The Netherlands. 
Geerdink, Y. (2017). Getting a grip on hand use in unilateral cerebral palsy. Radboud University, 
Nijmegen, The Netherlands. 
Remijn, L. (2017). Mastication in children with cerebral palsy. Radboud University, Nijmegen, 
The Netherlands. 
Selten, E. (2017). Beliefs underlying treatment choices in osteoarthritis. Radboud University, 
Nijmegen, The Netherlands.
Van Hooff, M. (2017). Towards a paradigm shift in chronic low back pain? Identification of 
patient profiles to guide treatment. VU University Amsterdam, Amsterdam, The Netherlands. 
Bekker, C. (2018). Sustainable use of medication. Medication waiste and feasibility of 
redispensing. Utrecht University, The Netherlands. 
Bikker, I. (2018). Organizing timely treatment in multi-disciplinary care. University of Twente, 
The Netherlands. 
Bouman, C. (2018). Dose optimisation of biologic DMARDs in rheumatoid arthritis - long-term 
effects and possible predictors. Radboud University Nijmegen, The Netherlands. 
Mahler, E. (2018). Contributors to the management of osteoarthritis. Utrecht University,  
The Netherlands. 
Tweehuysen, L. (2018). Optimising biological treatment in inflammatory rheumatic diseases.
Predicting, tapering and transitioning. Radboud University Nijmegen, Nijmegen,  
The Netherlands.
Minten, M. (2019). On the role of inflammation and the vallue of low dose radiation therapy in 
osteoarthritis. Radboud University Nijmegen, Nijmegen. The Netherlands.
Theses Sint MaartenskliniekTheses Sint Maartenskliniek
158
2
